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Tiny changes in temperature, so small that you can only see them on the chart with a magnifying glass, are more than large enough to 


start Micromax control action. And correction of the change starts when recording starts. . 


. doesn’t wait till a change is re- 


corded. That’s one reason for extreme steadiness of heat under Micromax Control. 


You'd Need A “Glass” 


To See What A Micromax Pyrometer “Sees” 


Suppose you were regulating the heat to a furnace, by 
hand, using a Micromax Pyrometer’s record as a guide. 

Every time, then, that Micromax showed you a change in 
temperature, you'd turn the valve or damper. After a little 
practice, you’d keep the temperature quite uniform. 

But, unless you held a reading-glass to the record, you 
couldn’t keep the same uniformity that a Micromax Pyrometer 
keeps when it automatically operates its own valve-drive. 
For without the glass, you couldn’t see changes as soon as the 
instrument “sees” them. And you couldn’t respond as 
quickly and accurately as the instrument responds. 


The reason is summed up in the “micro-responsive”’ balanc- 
ing unit of Micromax. This vital unit, the unique product of 
a quarter-century of development, responds ear/y to each tiny 
deflection of the instrument’s temperature-driven pointer. It 
allows no clearance—no space through which the pointer can 
move before its motion causes corresponding motion of the 
valve. The effect is as responsive as though the pointer acted 
snugly and directly on the valve. Temperature changes are 
headed off with a smooth efficiency that sets new standards 
for automatic control. 


See Catalog N-00A for models and other information. 
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DURING 1941—AS IN PAST YEARS 


FOR PRECISION MIXING IN DIVERSIFIED INDUSTRIES 


Symbol EBG-4 “Lancaster’’ Mixer, closed pan dust control type. May be fitted 
with full batch stationary or elevator hopper equipment. 


In little more than a half-dozen years the 
number of ‘Lancaster’ Mixer installations has 
spread through a wide range of diversified in- 
dustries. 


A substantial lengthening of the lists of Users 
each year, together with numerous repeat in- 
stallations, is perhaps the best indication that 
“Lancaster’’ Countercurrent Rapid Batch Mix- 
ers are fulfilling the need for accuracy, control 
and uniformity in industrial processing today. 


The principles of balanced mixing-mulling 


uniformly applied to the entire batch, to- 
gether with operations of loading, mixing and 
discharge coordinated to meet high speed 
production schedules, establish the ‘‘Lancas- 
ter’ as a mixer of high merit. Its modern 
treatment has been the answer to many mixing 
problems. 


Demonstration units are maintained in our 
laboratory, and you are invited to bring mate- 
rials here for testing without obligation. Write 
for a convenient appointment. 


CASTER IRON WORKS, 


BRICK MACHINERY, DIVISION 


LANCASTER, PENNA., U. 
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American Ceramic Society 


A FEW INDUSTRIAL APPLICATIONS 


and REASONS WHY THEY USE Ze Lancaster. 


ABRASIVES 


(1) Perfect distribution of grain sizes. 

(2) Maximum utilization of liquid and powdered binders. 

(3) Uniform duplication of batches. 

(4) Fewer rejects—saving in grains—improved productivity. 


CERAMICS 


(1) Precision blending of multiple body ingredients. 
(2) Perfect control of body moisture. 

(3) Wider range of body plasticity available. 

(4) Substantial savings in production costs. 


GLASS & VITREOUS ENAMEL 


(1) Rapid and uniform blending of sand, fluxes and cullet. 

(2) Uniformity among batches helpful on furnace productivity. 
(3) Complete dispersion of colorizers or decolorizers. 

(4) Low maintenance costs under intensive production schedules. 


REFRACTORIES 


(1) Uniform distribution of plastics and non-plastics and moisture. 
(2) Characteristics of refractory grains not altered or destroyed. 
(3) Lumps or nodules avoided in the body. 

(4) Fewer rejects because of spalling or weak corners and edges. 


Send for a copy of Bulletin 70 describing the Scientific 
‘“‘Lancaster’’ Counter-Current Rapid Batch Mixing System and 


recommendations for your requirements. No obligation. 


LANCASTER IRON WORKS, 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., U.S. 
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Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 
High Voltage Electrical Porcelain 
Sanitary Porcelain 
Floor Wall Tile 
Abrasive Wheels 
Glass Pots and Blocks 
Refractory Bricks and Shapes 
Also Stove Rooms and Mangles for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


The Lergest Builders of Drying Machinery for Industry 
Seventh Street & Tabor Road, Philadelphia, Pe. 
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PERFORMANCE 


THE PORCELAIN ENAMEL & MFG. CO. 
Porcelain Enamels, Frits, Coloring Oxides and Supplies 
- PEMCO AND EASTERN AVES., BALTIMORE, MD. 


HERE IS OPPORTUNITY! 


Completely equipped Pottery Plant located in one of 
Texas largest cities. Owner will sell same outright at 
bargain price, practically speaking, on your own terms 
if purchasers are capable and have good history behind 
them. Entire plant and real estate is clear of debt. 
Our client would even consider putting some money into 
deal with competent men who would invest their capi- 
tal and take over entire management of production and 
sales as owner's other holdings keep him occupied else- 
where. Plant is producing some products now. 

If you are sincere and can meet the requirements tell 
us about yourself and the amount of capital you would 
invest. Your confidence will be respected. 


THE MARSHALL COMPANY 
“22 Years of Continuous Service’’ 


1006 Main St., Houston, Texas 


CLAYS 
TALCS 


CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 
225 Broadway New York 


FORTY-THIRD ANNUAL 
MEETING 
MARCH 30= APRIL 5 
THE AMERICAN 


CERAMIC SOCIETY 
BALTIMORE, MD. 


FOR CLAY FILTRATION 


use 


METAKLOTH 


(green) 


Silvakioth 


(black) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 

The fabric is mildew proofed—has an increased 
tensile strength—has a longer useful life. 


This means larger profits for you. 
Consult your bag manufacturer or write to, 


Metakloth Company, Lodi, N. J. 
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of vital 


manufacturer 


interest to every 


of glass bottles 


ouncemtnl 


For 1941 Drakenfeld offers an entirely new line 
of enamels for applied color labels. These im- 
proved enamels represent the very latest devel- 
opment in bottle label colors. Thorough tests 
in regular production point up six important 
advantages to you: 


1. GREATER ALKALI RESISTANCE. Only five 

years ago a color was okayed if it withstood two 

ours of immersion in a 5% caustic solution heated 

to 180-190°F. More than twenty hours in a 10% 

caustic solution at the same temperature is the 
record of these new Drakenfeld enamels. 


2. NO HARMFUL STRAINS ON GLASS SUR- 
FACE. The coefficient of thermal expansion of 
these new enamels is such that they produce no 
harmful strains when applied to the surface of 
beverage bottles. 


3. BETTER WORKABILITY. In these new en- 


amels, your decorating department superintendent 


will find the fullest measure of every exacting quality 
of workability he wants. 


4. GREATER ACID RESISTANCE. This impor- 
tant quality has been provided in the Drakenfeld 
Soma to broaden the application of these new 
colors to glass containers for products which are 
packed in acid solutions, such as vinegar. 


5. GREATER SULPHIDE RESISTANCE. No 
other enamel we have every produced has had 
reater sulphide resistance than these new Draken- 

feld products. 


6. LOWER FIRING—GREATER CHIP RESIST- 
ANCE. These new products are 50° to 10° lower 
in maturing temperature than ordinary enamels, 
fire out with a brilliant gloss, and resist scratching 
and chipping. 


If your production calls for enamels with desirable charac- 
teristics such as these, call on Drakenfeld technologists 
for samples to try out under your firing conditions. You 
will not be obligated in any way. Just write. 


B. F. DRAKENFELD & COMPANY, INC., 45-47 Park Place, New York, N. Y. 


Branch: Chicago, Ill. 


Works: Washington, Pa. 


Pacific Coast Agents: Braun Corp., Los Angeles e Braun-Knecht-Heimann Co., San Francisco 
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MONTGOMERY PORCELAIN 
PRODUCTS COMPANY 


SPECIALIZING IN 


Primary Protection Tubes for 
all makes of Pyrometers 


PYROMETER TUBES 


MULLITE 
we REFRACTORY PORCELAIN 


MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN OHIO 


QUALITY COLORS 


for 


QUALITY WARE 


Whether your requirements are 
large or small, we take the 
same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 
ramic color. 


Overglaze 


Acid 
Resistant 


COLORS — CHEMICALS — SPECIALTIES 


THE VITRO MANUFACTURING CO. 


CORLISS STATION PITTSBURGH, PA. 
16 California St., San Francisco, Calif. 
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“CONTROLLED MIXING” 


of ceramic bodies 
by mulling in the 


SIMPSON 
INTENSIVE MIXER 


Progressive plants in all branches of the 
ceramic and refractory industries are se- 
curing important advantages and major 
production economies with inexpensive, 
flexible and closely controlled proce- 
dures in the preparation of their materials 
for forming. 

It will pay you to investigate ‘’con- 
trolled mixing’ for your products, with 
the genuine muller-type Simpson Inten- 
sive Mixer recommended for this work. 

Our Ceramic Engineer is available on 
request and will be glad to discuss your 


: ‘oath head and mullers. e standard machine for test and control work on ceramic 
without obligation. and refractory materials. 


Manufactured by 


NATIONAL ENGINEERING COMPANY 


549 W. Washington Blvd., Chicago, Illinois, U.S. A. 


Manufacturers and Selling Agents for Continental European Countries—The George Fischer Steel & Iron Works, Schaffhausen, Switzerland 
or the British Possessions, excluding Canada and Australia—August’s Limited, Halifax, England 
For Canada—Dominion Engineering Co., Ltd., Montreal, Canada. For Australia and New Zealand—Gibson, Battle & Co., Pty., Ltd., Sydney, Australia 


KAMEC 


THE 
SUPERIOR KAOLIN 


ASSURED UNIFORMITY DEPENDABLE RESERVES 
AMPLE STOCK PROMPT SHIPMENTS 


You Are Invited To Visit Our Plant 


KAOLIN, INCORPORATED 


Main Office, Mine and Mill - SPRUCE PINE, N. C. 
INDIANAPOLIS OFFICE - - - - 1511 W. WASHINGTON ST. 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS LABORATORY GRINDING JARS 

COMBUSTION TUBES AND BOATS PORCELAIN MILL LININGS 

GAS ANALYSIS TUBES PORCELAIN GRINDING BALLS 
BEAVER FALLS PENNSYLVANIA 


THREE ELEPHANT 


REG. U.S. PAT. OFF. REG. U.S. PAT. OFF. 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street, New York 


L A Y EVERY CERAMIC NEED 
UNITED CLAY MINES 


HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN. 


eee ordering your alkalies 
= often kick back! 


e © © but when you use Solvay Alkalies 
in the manufacture of your glass products, you can 
depend on their high quality . . . depend on their 
Engineers and Licensors constant uniformity af all times. 
SOLVAY SALES CORPORATION 
FEEDERS FORMING MACHINES CONVEYORS Alkalies and Chemical Products Manufactured by The Solvay Process Company 
STACKERS LEHRS 40 RECTOR STREET NEW YORK, N.Y. 
BRANCH SALES OFFICES: 


| Boston @ Charlotte @ Chicago @ Cincinnati @ Cleveland @ Detroit 
z New Orleans @ New York @ Philadelphia @ Pittsburgh @ St. Louis @ Syracuse 


SOLVAY BLK AL IES 
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FORTY-THIRD ANNUAL MEETING 
AMERICAN CERAMIC SOCIETY 


BALTIMORE, MARYLAND, MARCH 30 to APRIL 5, 1941 
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BALTIMORE HOTELS 


The true test of a meeting city is not only the number of its hotels but their 
quality. Baltimore, with a tradition of hospitality founded on good food and 
good service, enjoys an established reputation in accommodating visitors to 
the city and making them feel at home. A reputation for the enjoyment of 
living has made Baltimore a haven for travelers. Baltimore has several con- 
sistently good hotels. The larger hotels are all located within a radius of a few b 
blocks. 


If you have ever been a visitor to Baltimore, you probably will recall with 
pleasure one of the following, a few of Baltimore’s sixty hotels: 


Lord Baltimore Mt. Royal 

Emerson New Howard 

Southern Arundel 

Belvedere Stafford 

Rennert Congress 
Altamont 


ENTERTAINMENT AND RECREATION IN BALTIMORE 


With (1) its rich historical background, (2) diversified industrial and world- 
wide commercial activity, (3) cultural and educational attainments, and (4) 
proximity to the Nation’s Capitol, to picturesque and colonial Annapolis, home 
of the U. S. Naval Academy, and the near-by Chesapeake Bay, aptly described 
as the “Little Mediterranean of America,” offering exceptional and almost un- 
limited post-Meeting recreational opportunities, Baltimore is truly one} of 
America’s most interesting, complete, and diversified meeting cities. 


BALTIMORE, MARYLAND, CLIMATE 


Baltimore’s temperate climatic conditions are 
favorable for meetings at any time of the year as 
shown by the following mean temperatures based 
on figures compiled by the United States Weather 
Bureau over a long period of time: 

Winter 35.5 degrees Spring 53.4 degrees 

Summer 75.1 degrees Fall 57.7 degrees 
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ENDURANCE 


symbol representing research 


and service devoted to the ad- 
vancement of the glass industry 
through better refractories. 


CORHART REFRACTORIES CO., Incorporated, 16th & Lee Streets, Louisville, Ky. 
In Europe: ELECTRO REFRACTAIRE, Paris. 
In Japan: ASAHI GLASS CO., Tokio. 


* Registered U. S. Patent Office 
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FAPERS 


APPLICATION OF PHOTOGRAPHY IN CERAMICS* 


By WALTER D. Forp 


ABSTRACT 


The author reviews and classifies the processes of ceramic photography. 


The follow- 


ing methods are described: (A) photoceramic processes, (1) substitution, (2) dusting-on, 
(3) carbon, (4) photomechanical, (5) porous tile, and (6) relief; and (B) photography in 
industrial ceramic decoration, (1) decaleomania, (2) intaglio printing, (3) silk-screen 


printing, and (4) colored glaze decoration. 


Solution and body compositions are given in 


detail, the use to which each process is best adapted is noted, and the future of photo- 


graphic work in ceramics is fully discussed. 


Introduction 

The purpose of this paper is to present a résumé of all 
known information on ceramic photography. Al- 
though a search of the literature has revealed few his- 
torical facts, it is interesting to note that in 1802, 
Thomas Wedgwood, son of the famous potter, Josiah 
Wedgwood, produced silhouettes of leaves on glass. 
Joseph Nicephore Niepce, in 1827, found that asphalt, 
which was soluble in turpentine, became insoluble on 
exposure to light. The photomechanical processes 
were the outgrowth of these early experiments which are 
applicable to ceramics. The substitution process was 
invented by Du Motay and Marechal and the dusting 
process by A. Poitevan. No dates could be found. 

The processes, generally speaking, may be classified 
as follows: (1) substitution process; (2) dusting-on 
process: (a) use of ferric chloride and (6) of gum bi- 
chromate; (3) carbon process; (4) photomechanical 
process; (5) porous tile process; and (6) relief process: 
(a) colored glaze, (b) porcelain cameo, and (c) translu- 
cent types. 


Il. Description of Photoceramic Processes 


(1) Substitution Process 

The substitution process consists of making a silver 
positive similar to a lantern slide except that a collodion 
emulsion must be used instead of a gelatin emulsion. 
The silver image is changed by electrolysis to a com- 


* Presented at the Autumn Meeting, White Wares and 
Materials and Equipment Divisions, Uniontown, Pa., 
September 14, 1940. 


Received July 3, 1940. 


bination of platinum, iridium, and gold, which oxidizes 
to produce a black image when it is fired, whereas the 
original silver would oxidize to produce a pale yellow 
color. 

There are various modifications of this process, but 
the following procedure may be taken as representa- 
tive. Obtain a collodion positive in the camera by the 
wet process.' Fix and wash the plate and bleach 
thoroughly in a 5% solution of mercuric chloride. 
Wash the plate again and place it in the substitution 
bath which is to replace the original image with a com- 
bination of platinum, iridium, and gold. 

The bath composition is platinic chloride 2 gm., 
iridic chloride | gm., auric chloride 0.5 gm., and water 
1000 ce. 

When the deepest shadows of the picture are toned 
through, wash for a few minutes to remove the free- 
toning solution. Cut around the margins of the film 
carefully, and immerse the plate in a 1% solution of sul- 
furic acid. The film presently will strip off. Wash 
cautiously and transfer to the final support of porcelain 
or other material and dry. The image side should be 
down. When dry, remove the collodion film by rubbing 
gently with a sponge moistened with ether and alco- 
hol. Dry and dust the image with a flux; it is then 
ready to fire. 

This process is fairly simple, except that skill is neces- 
sary to transfer the image to the ceramic piece. The 
materials are costly and therefore should not be 
wasted. 


' Paul N. Hasluck, Book of Photography. Cassell and 
Co., Ltd., London, 1907. 
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(2) Dusting-On Process 

The two different methods used in the dusting-on 
process are (a) the ferric chloride method wherein light 
makes the film hygroscopic, and (b) the gum bichro- 
mate method wherein light makes the hygroscopic film 
lose this property. 

(A) Ferric Chloride Method: The solution applied to 
a glass plate is ferric chloride (crystallized) 25 gm., 
tartaric acid 12 gm., and water 200 cc. 

Dry this solution in a dark room and expose to light 
under a negative. On setting, the parts that were ex- 
posed to light will absorb moisture from the atmosphere 
and become sticky; the unexposed parts will remain 
dry. Dust on a suitable ceramic stain that will 
adhere to the sticky parts and form an image. Coat 
the image with collodion and allow to set. Soak the 
collodion-covered support in water until the collodion 
releases from the glass, carrying with it the ceramic 
stain which has formed the image. Wash thoroughly to 
remove the original ferric chloride solution, soak the 
film in a saturated solution of fused borax, and float into 
place on the ceramic piece. Dry, coat with a decal- 
comania varnish, and fire. 

(B) Gum Bichromate Method: The solution applied 
to the glass plate is gum arabic 10 gm., white sugar 10 
gm., ammonium bichromate 4 gm., and water 100 cc. 

Dry the coated plate in the dark and expose to light 
under a positive, which should have about the same 
contrast as a lantern slide. Allow the exposed plate to 
set to absorb moisture from the atmosphere in the un- 
exposed portions. Dust on a desired ceramic stain 
with a camel’s hair brush several times until the image 
appears. Coat the plate with a collodion solution, 
and continue the process as in the foregoing ferric 
chloride method. 

These processes are used generally for portrait work 
such as those used on tombstones. The ferric chloride 
method is more tedious because the solution is easily 
contaminated, causing it to lose its hygroscopicity. 


(3) Carbon Process 

Mix the carbon with gum arabic or albumen and 
apply as a coating on a suitable support. To make the 
film sensitive, soak in a solution of an alkaline bi- 
chromate, dry in the dark, and expose to light under 
a negative. The exposure to light makes this film in- 
soluble, and the unexposed portions may be washed 
away by water. For ceramic purposes, substitute a 
suitable ceramic stain for the carbon, cover the film 
with a collodion solution, and process by the dusting- 
on method (section II (2)). 

The carbon process, which is not commonly used, is 
best suited when a half-tone negative is used, that is, a 
negative, the image of which has been broken up into 
tiny dots, such as those adapted for book illustrations. 


(4) Photomechanical Process 

There are several photomechanical processes, but in 
general they are methods in which printing surfaces are 
produced from which impressions may be taken without 
the use of light in the production of each copy. Photo- 
lithography is one of these methods best suited for ce- 
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ramic applications. In this method, sensitize the sur- 
face of the lithograph stone or zinc plate with a bichro- 
mate albumen solution. Dry this surface and expose 
under a half-tone negative. Wash the surface with 
water to remove the portion of the film that has not 
been exposed to light. Prepare the stone or zinc plate 
for printing, and use printing ink which contains the 
desired ceramic stain. The image is printed off on a 
suitable transfer paper, which is transferred to the 
ceramic piece by a method similar to that used in 
transferring decaleomania to dinnerware. 

This photomechanical process is suitable chiefly for 
large reproductions of the same image, and exception- 
ally skilled labor is necessary. 


(5) Porous Tile Process 

First cast a suitable plaque out of the following body: 
potash feldspar 60, flint 10, ball clay 15, and china 
clay 15%. Fire the tile to about cone 06. Make a 
sensitizing solution of potassium bichromate 8 gm., 
manganese sulfate 2 gm., cobalt sulfate 2 gm., dextrin 
8 gm., and water 100 cc. 

Dissolve these chemicals in water and filter. Dip 
the porous tile half immersed in the sensitizing solu- 
tion for about 5 seconds. Set this plaque on a flat sur- 
face in the dark with the sensitized surface up, and dry 
in this position. Expose the plaque to light under a 
negative, and soak in distilled water for one hour. 
Remove and dry, with the exposed surface in contact 
with a flat surface, which permits any dissolved salts 
that might be left in the tile to deposit on the reverse 
side on evaporation. The dried plaque will have a 
brown image. 

Fire the tile to cone 6 to vitrify the body, which 
leaves a bluish black image on the satinlike surface of 
the plaque. This procedure may be applied to a bisque 
wall tile in the same manner, and the image may be 
calcined at cone 6, glazed, and refired at a lower tem- 
perature. 

This process, which is comparatively simple and by 
which good results may be obtained, should be useful to 
amateur photographers, but it has no use outside the 
individual portrait field. 


(6) Relief Process 

Careful examination of a negative will always reveal 
some traces of surface modeling or relief. This relief 
is more noticeable when the gelatin coating on the film 
is relatively thick and when a pyrogallic acid developer 
is used. At best, however, the relief of the negative is 
slight and certainly not enough to make it worth while 
to cast or mold. If, however, a suitable compounded 
gelatin composition is attached to a glass plate, a high 
degree of relief will be obtained, and from this original, 
moldings or replicas may be cast in plaster. 

The gelatin composition is gelatin 100 gm., sugar 25 
gm., potassium bichromate 1 gm., and water 300 cc. 
Heat this solution until it melts, stir thoroughly, strain 
through muslin, and pour about 2 cc. of the liquid to 1 
sq. in. of surface on a level glass plate. Dry this 
coated plate in a calcium chloride drier, and expose the 
dried plate under a negative for 1 hour under a 1000- 
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watt lamp. Soak the exposed plate in distilled water to 
produce the relief, and, after a sufficient relief is ob- 
tained, make a plaster cast. 

(A) Colored Glaze: Make a gelatin relief by the re- 
lief process, and cast and dry the plaster mold. A 
suitable pottery body is formed on this mold, having 
the same relief as the gelatin. Dry and bisque fire the 
piece formed. Apply a colored glaze, and gloss fire 
the piece. The original photograph will appear in the 
piece with an exceptional quality of depth and softness, 
owing to the fact that the fired glaze tends to spread 
out level, which permits the various depths of relief to 
produce a variable thickness of colored glaze. The 
high parts of the relief therefore will be the high lights 
of the picture, and the low parts will be the shadows. 

(B) Porcelain Cameo Type: Cast a plaster mold 
from the gelatin as in the colored glaze type. Poura 
porcelain slip over the relief in the plaster mold which 
will produce a highly translucent porcelain when it is 
fired. Allow to cast for several minutes, Scrape off 
level, leaving the porcelain slip in the indentures of the 
mold. Make perfectly smooth, pour a colored porce- 
lain slip on the leveled surface, and then drain off the 
slip which leaves a thin coating of colored porcelain. 
Back up these two coatings with a porcelain body and 
allow to set until the whole piece releases from the mold. 
Dry the piece and fire to complete vitrification. When 
it is removed from the kiln, the original photograph will 
appear in a bas-relief. The photographic likeness in 
this case is caused by the variable thickness of the first 
coating, allowing the colored layer underneath to show 
through with varied degrees of intensity. 

(C) Translucent Type: Make a plaster cast from a 
gelatin relief, and from this cast, make a plaster mold 
having the same relief as the original gelatin. Forma 
porcelain piece on this mold by any method desired, and 
dry and fire to complete vitrification. When it is re- 
moved from the kiln, there is no interesting photo- 
graphic likeness visible to the eye. There is only a 
relief, which is the reverse of that on the original gela- 
tin, but when a light is placed back of the piece, a per- 
fect photographic likeness of high quality is reproduced. 
This results from the variable thickness of porcelain, 
which allows a variable intensity of light to shine 
through this translucent porcelain piece. 

Such translucent application so far is limited and is 
applicable only to porcelain lamp shades and similar 
ware, 


Ill. Use of Photography in Industrial Ceramic 
Decoration 


(1) Decalcomania*® 

There is little photography used in decalcomania 
work, but the photomechanical process (section II (4)) 
is applicable, and a variation of the dusting-on process 
(section II (2)) could be used in small production. 


2 W. D. Ford, ‘“‘Producing Colored Designs on Ceramic 
Ware,” U.S. Pat. 2,147,770, Feb. 21, 1939; Ceram. Abs., 18 
[5] 120 (1939). 

3G. H. Stapleford, ‘“Manufacture of Ceramic Decalco- 
mania,’’ Bull. Amer. Ceram. Soc., 15 [11] 3838-91 (1936). 
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A pplication of Photography in Ceramics 


(2) Intaglio Printing‘ 

The photomechanical process is used extensively in 
intaglio work. Hand work, however, is used generally 
in conjunction with the process. 

The procedure for the process is as follows: Coat the 
copper plate or mold with a solution of egg albumen 
and ammonium bichromate, dry, and expose to light 
under a negative; the exposed portions become in- 
soluble in water. Wash off the unexposed portion, and 
remove the copper plate to an etching vat. The plate 
is thus etched where the film has been removed by water 
and remains untouched under the remaining insoluble 
material. Place the copper plate in a suitable printing 
machine. Apply an ink, containing a ceramic stain, 
over the entire plate and remove by a metal scraper, 
leaving the ink in the etched portions. Press impres- 
sion paper against the plate, thus printing on the de- 
sign of the original photograph. Cut this print from 
the paper, place in position on the plate while the 
print is still sticky, and rub down with soft soap or 
glycerin which serves as a lubricant. Allow the ware 
to stand for some time, wash off the paper, and fire 
the ware. 


(3) Silk-Screen Printing® 

Immerse a clear thin sheet of gelatin in a weak solu- 
tion of potassium bichromate and water until it be- 
comes quite limp. Float it in this condition on a silk 
screen already stretched on a frame which is also im- 
mersed in the solution. Lift both from the solution and 
dry in a warm place. Dry the gelatin-coated silk 
screen in the dark. Expose this screen under a photo- 
graphic positive of the original design, wash in water 
until all of the soluble gelatin is removed which leaves 
the exposed or hardened gelatin attached to the screen, 
and again dry the screen. 

Press the ceramic ptece against the silk screen, and 
squeegee or force the ink through the portions of the 
silk screen on to the ware where the gelatin film has 
been removed, thus producing the original design. 

The process is used in the enamel, glass, and pottery 
industries. 


(4) Colored Glaze Decoration 

This is an application of the colored relief glaze type 
(section II (6 A)). 

Use a positive instead of a negative so that a relief 
may be produced on the mold that will not wear away 
easily. Form the relief in a suitable wax and shape to 
the form of the ware.6 Back up this wax with plaster, 
and make a block mold from the wax model. Make a 
plaster cast of the mold (by the usual method to produce 
working molds). Make the ware from these molds 
and bisque. Apply a colored glaze, and again fire the 


4G. H. Stapleford, ‘‘Intaglio Printing in Dinnerware 
Industry,” zbid., 17 [11] 447-50 (1988). 

5G. H. Stapleford, ‘‘Silk-Screen Printing and Its Appli- 
cation to Dinnerware Industry,” zbid., 16 [5] 188-95 (1937). 

6 W. D. Ford, ‘‘Transferring Photographic Designs on 
Ceramic Ware,”’ U. S. Pat. 2,181,452, Nov. 28, 1939; 
Ceram. Abs., 19 [2] 40 (1940). 
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ware. The decorated piece thus comes from the gloss 
kiln. 

This process is adaptable to the pottery, glass, and 
enamel industries. 


IV. Future Development Work 

The photographic work developed in ceramics has 
been entirely the adaptation of photographic processes 
used in other fields. A general investigation should be 
made of the metallic salts, which are photochemical in 
nature and which at the same time produce color in 
ceramic applications. If suitable metallic salts were 
found practical, many new applications could be de- 
veloped which would be better suited to mass produc- 
tion methods than the processes now used. A design, 
for example, could be printed on a dinner plate, the 
surface of which has been sensitized by such a metallic 
salt. The light projected on the sensitized surface 
would cause the metallic salt to become insoluble in a 
suitable developing solution, thus producing an image 
that could be fired into the glazed surface of the plate. 

An investigation should also be made of organic 


Bulletin of The American Ceramic Society—Wainer and Dubois 


emulsions which can be volatilized easily without dis- 
turbing the ceramic colorant. 

In view of the information which has been presented, 
it is hoped that there will be an increase in the commer- 
cial applications of photography in ceramics. 
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SPECTROSCOPIC ANALYSIS OF ENAMEL FRITS* 


By EUGENE WAINER AND EUGENE M. DuvuBOoIS 


ABSTRACT 


A description is given for the spectroscopic analysis of enamel frits. 


The apparatus, 


the preparation of the electrodes and of the samples, and the method of obtaining quali- 


tative and rough quantitative estimates are given in detail. 


The method has been in 


laboratory use long enough to provide data on its practical advantages. 


|. Introduction 

The chemical analysis of enamels and their raw mate- 
rials by wet methods is a difficult and time-consuming 
procedure. About one-half of the members of the pe- 
riodic arrangement of the elements are the units from 
which their widely varied compositions may be made 
up. The elements most commonly encountered are 
Na, K, Ca, F, B, Sb, Zr, Ti, Al, Si, and O, but these ele- 
ments also represent those which are the most difficult 
to analyze chemically. With the spectrograph, it is 
possible to analyze any combination of these elements 
within two days and to maintain a practical accuracy 
of + 10% of the amount contained. 


ll. Types of Analyzed Materials 

For the past six years, the spectrograph has been used 
in the laboratories of the writers for the complete analy- 
sis of enamels, glazes, frits, ground coats, opacifiers, 
ceramic products generally, and their constituent raw 
materials. Ceramic products and industrial chemicals 
are controlled daily for impurities. Analyses of re- 
search samples are made continually to follow the 
course of experimental work. Plant problems in pro- 
duction have often been solved by a periodic spectro- 


*Presented at the Forty-Second Annual Meeting, The 
American Ceramic Society, Toronto, Canada, April 9, 1940 
(Enamel Division). Received June 25, 1940. 


graphic check on the composition of the materials 
making up the flowsheet of the product. 


Ill. Apparatus 

The apparatus used in this work is a large Littrow 
spectrograph,’ completely fitted throughout with 
quartz optics. A microphotometer, designed and con- 
structed in this laboratory, is occasionally used for 
check purposes when it is necessary to obtain absolute 
values. 

Graphite electrodes, */s inch in diameter and of spec- 
trographic quality, are used for exciting and carrying 
the sample. Eastman Wratten and Wainright process 
panchromatic plates are used to record the spectra. 
A direct current of 220 volts and 10 amperes is used for 
excitation. A suitable voltmeter and ammeter are 
placed in the electric circuit to check any fluctuations 
in power consumed during the exposure. Spectra are 
read visually on an evenly illuminated surface of opal 
glass, using a magnifying loupe which enlarges the 
image four times. 


IV. Procedure 


The methods used and standardized by the writers 
are based on several years of study of the variables 
normally encountered in photographing spectra such 


t Manufactured by the Bausch & Lomb Optical Com- 
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as those used for chemical analysis. Recommendations 
found in the literature by users of spectroscopic meth- 
ods have also been investigated as fully as the exigencies 
of an industrial control laboratory have permitted. 
Such recommendations include the use of spark excita- 
tion, condensed or otherwise, high-voltage alternating 
current, various types of logarithmic sectors, step sec- 
tors for plate calibrations, external and internal stand- 
ards, substitution methods, various means of photo- 
graphing and of recording plate calibration data, inter- 
mittent excitation, arc flame methods, complete or 
partial burning away of the sample, various means of 
determining standards, and methods of microphotome- 
try. Most or all of these recommendations have some 
value if directions are carefully followed, but the mere 
existence of such a large number of possible procedures 
to obtain chemical spectra will tend to cast doubt on 
the possibility that any single method may serve as a 
panacea for all of the ills that may beset the chemical 
spectrographer. The host of possible methods, ac- 
credited and otherwise, may do little more than bewilder 
the novice. 

The problem of the writers has been to apply the re- 
sults of others and those of their own research to an ex- 
tremely wide variety of compositions and materials in 
order to yield a complete analysis of the material which 
is also reasonably accurate. For the purposes of this 
study, the materials to be analyzed may be divided 
into the following classes: (1) conducting and non- 
conducting refractory materials, (2) conducting and 
nonconducting low-melting point materials, and (3) 
difficultly volatile and easily volatile materials. 

No single method Las been found that will apply in 
detail equally well to all three classes of materials. 
The most important variables in chemical spectroscopy, 
furthermore, are those affecting the uniformity of excita- 
tion, and it is imperative that the standards used for 
comparison in determining the unknown be generally 
similar to the unknown in chemical and physical struc- 
tures. Most of these conclusions have been cited in the 
literature and have been used by the writers as the basis 
of the methods described herein. 

Faced with the wide variety of physical and chemical 
compositions, it was necessary to choose a method that 
would yield results for these materials in an acceptable 
period of time and with reasonable accuracy. Modi- 
fication of the method for any one class of materials 
would probably be useful to increase the accuracy for 
that particular class of materials, but the large number 
and variety of analyses passing daily through this spec- 
trographic laboratory made it imperative that a reason- 
able mean be struck by which desirable information 
could be obtained. 

The method consists of a standard controlled excita- 
tion wherein the sample is prepared and applied to 
the electrodes in a standardized manner and evaluation 
of the plates is made by adjacent spectra rather than 
by relying on internal standards. Internal or added 
standards to the sample were eliminated for use in a 
complete analysis because of the presence of a consid- 
erable portion of an extra element in the sample to be 
analyzed and because of the additional labor involved 
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in making such additions to the wide variety and num- 
bers of materials being studied. Compositions, such 
as frits, in themselves are so varied and complex as to 
make the choice of a suitable, added internal standard 
difficult. The most important part of the method, in 
fact, is the proper choice and preparation of standards 
on which comparison is based. 


(1) Preparation of Electrodes 

The graphite electrodes are broken into 2'/,-in- 
lengths by rimming the electrode with a knife at the 
points to be broken and by separating the piece, using 
the method usually recommended to break glass rods. 
The electrodes, with a flat even fracture, are chosen for 
the positive electrodes to retain the sample. The 
remainder is sharpened (in a pencil sharpener) to a 
stubby point about 1 mm. across and is used as the 
negative electrode. 

Various sizes, shapes, and artifices of electrodes were 
tried. It is not satisfactory to place the sample in a 
cup in the positive electrode because the sample melts 
to a bead or ball, which usually rolls violently in the 
bottom of the cup. When this occurs, the arc some- 
times plays on the rim of the electrode without affecting 
the sample, particularly when the sample is a poor 
electric conductor. The arc, in other cases, attacks 
the bead and remains fixed at this point throughout the 
exposure; the instruments show that higher amperage 
and lower voltage than normal are being consumed, 
which tends to emphasize primary spectra, On plane- 
surfaced electrodes, the sample has a tendency to roll off. 

A direct-current arc has an annoying tendency to 
play over the entire surface, particularly when bare 
electrodes are used. If the upper negative electrode is 
pointed, the wandering of the negative portion of the 
are will be eliminated by reducing the area over which 
the wandering may take place, whereas the wandering of 
the are on the positive electrode which carries the sample 
is turned to advantage. The flat rough surface of the 
electrode presents a myriad of points which enables the 
are to move slowly and steadily from point to point, 
burning the sample down evenly and melting it in a 
thin layer. The result is that an integration of burning 
is normally obtained. 


(2) Preparation of Samples 

Samples may be received as powders, fritted glasses, 
or enamels and glazes already fired on a suitable base. 
In the latter case, the sample must be chipped free of 
any base or ground-coat material. All samples are 
ground to pass a 200-mesh screen and are carefully 
mixed to insure homogeneity. Solution methods of 
preparing the sample are inapplicable. Fluorine de- 
termination requires a separate sample prepared by 
mixing the unknown with an equal weight of calcium 
carbonate, which in volatilizing will yield calcium 
fluoride, and the molecular spectrum of this compound 
is suitable for qualitative or quantitative work. 


(3) Placing Samples on Electrode 
A small quantity of the sample on the end of a nickel 
spatula is smoothed down over the surface of the rough 
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positive electrode, and the excess is removed by scrap- 
ing the electrode surface lightly until only a thin layer 
remains. With a little experience, a surprisingly uni- 
form amount of sample is handled each time. The 
advantage of the rough electrode surface is obvious be- 
cause, as the arc wanders over the electrode surface, a 
uniform burning must be obtained, inasmuch as a 
relatively fresh sample is available over the electrode 
surface. There is also the advantage of the points of 
the carbon which will conduct electricity. 


A study was made in which weighed samples were 
used, but no advantages could be detected over the 
foregoing method. 


(4) Exciting the Sample 

Spark methods cannot be used because of the usual 
low conductivity of ceramic materials, The 220-volt 
arc is struck by lowering the pointed electrode until the 
contact is made, and the electrodes are then separated to 
a distance of about 5mm. The arc image is focussed 
on the slit of the spectrograph and is maintained there 
throughout the exposure. A slit width of 0.02 mm. is 
employed, and the spectra are recorded in two wave- 
length bands 6000° to 3000°A. and 3000° to 2300°A. 
Each sample is shot in duplicate, and the second 
sample is exposed a second time for an equal period on 
an unexposed portion of the plate, this exposure being 
termed a reburn. The exposure of the plate is started 
immediately after the arc is struck, and it is continued 
for 45 seconds. The reburn is made by allowing the 
are to continue to burn after the second shot, racking 
the plate down to an unexposed position, and again ex- 
posing for 45 seconds. When shooting in the visible 
region of the spectrum, the rotary shutter determining 
the length of exposure is set at one quarter opening so 
that an actual exposure of approximately 11 seconds in- 
tegrated over 45 seconds is made. The sector is not 
used in the ultraviolet. The images of the incandescent 
electrodes are kept safely above and below the slit so 
that their light images will not fog the plate. During 
the exposure, the ammeter and voltmeter are kept un- 
der continuous observation. If variations of more than 
5 volts or 1 ampere occur, the shot is repeated with a 
fresh sample. No attempt is made at complete vola- 
tilization. A uniform amount of sample usually re- 
mains on the electrode after each exposure. 

The advisability of burning the sample to complete 
volatilization was investigated. It was found (1) that 
the time varies considerably with the refractoriness of 
the ingredients, (2), the material tends to be ejected 
from the electrode surface during a long exposure in 
some cases, whereas in others the sample burns com- 
pletely without mechanical loss, (3) there is a tendency 
in long exposures to obtain a carbon-carbon arc instead 
of a carbon-sample arc, and (4) the time factor becomes 
highly important in a high-speed laboratory. 

The complete analysis of a frit requires two series of 
plates, namely, a qualitative plate of the unknown 
sample only from which a rough visual estimate of 
quantity is made, and also a series of quantitative plates 
which carry the standards and the unknown frit. 


(5) Qualitative and Rough Quantitative Estimate 

The qualitative plate is used to identify all of the ele- 
ments contained in the sample and to make a quantita- 
tive preliminary estimate. The simple qualitative 
analysis requires 10 to 15 minutes. The reburn is 
helpful in identifying small amounts of less volatile 
elements, whose spectra are normally more intense in 
the reburn than in the original shot. As each element 
is identified, an estimate is made of the amount present, 
based partly on experience and partly on the plates on 
file covering similar compositions. 

The preparation of standards for the duplication of 
tests is the most important factor in obtaining useful 
results, and this method is described in detail. 

The composition of the standards is made up from 
the preliminary estimates, and three compositions are 
usually employed. For example, when an original 
estimate of 10% boric oxide is made, one standard will 
contain 6% of B.O3, the second 10%, and the third 
14%. Ceramic-grade products are used throughout 
as source material for the standards. Fluorine is 
usually added as fluorspar or cryolite. These materials 
are accurately weighed and ground for mixing, and 
about 10 to 20 gm. are placed in a high-grade clay an- 
nealing cup. The batch is heated slowly to a maxi- 
mum of 2300°F., using a suitable laboratory-size 
smelter or a Méker blast lamp. The batch is melted for 
about 15 to 20 minutes and is stirred occasionally with 
a heavy Nichrome wire. The sample is then fritted by 
pouring into distilled water, with the precaution of 
removing most of the molten glass from the crucible. 
The standard frit is dried, ground through 200-mesh, 
and the calcium carbonate mixture for fluorine is 
made from a portion of the standard. 

The unknown frit is reshot on the same plate with the 
three standards. Only those spectra having carbon 
bands and lines of approximately equal density are 
used for comparative purposes. If the carbon bands 
are not equal in intensity, it is evident that equal 
amounts of the sample have not been involved. The 
backgrounds should also be roughly equal in intensity. 

The reburn is used to check physical as well as chemi- 
cal characteristics. If the samples are similar, the 
standards and the unknown frit will exhibit reburns of 
the same general character and density. The general 
reading of the plate is made by a direct comparison of 
the densities of the unknown frit with those of the 
standards, and the results obtained constitute a pre- 
liminary quantitative analysis. When accurate analy- 
ses are required, a second series of three standards is 
usually made up from the results obtained in the first 
set. This final analysis is turned over to the ceramic 
laboratory for a laboratory-size smelt of a few pounds. 
This frit is then compared spectrographically with the 
original unknown frit, and if the work has been carried 
out properly, only minor adjustments in composition 
need be made to duplicate the unknown. 

This method has been in use for some time with 
excellent practical success, particularly where duplica- 
tion of the physical properties of the composition is 
considered, A check with a complete chemical analysis 
of an enamel cover coat usually indicates an accuracy 
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of 10% or less (a variation of 15% is occasionally en- 
countered) for all of the components of the frit, and the 
practical results for use in the ceramic laboratory are 
entirely satisfactory. 

Objections no doubt will be advanced that a great 
deal of personal judgment is involved in the successful 
operation of the procedure and that any method involv- 
ing human vagaries is bound to vary with different 
operators. Although this is true, the writers have 
found that, with comparable experience, two independ- 
ent operatcrs will tend to produce the same general 


results; moreover they have been unable to find in the 
literature or to develop methods for spectrographic 
analysis of a total composition which are sufficiently 
reliable and which also eliminate the personal equation. 
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METHOD 


ABSTRACT 
An attempt has been made to shorten the analysis of chrome ore without sacrificing 
A separate sample was used as far as possible for a specific determination. 
The samples were fused with Na»Oz, using a crucible of iron, nickel, or silica, the choice of 
crucible being determined by the requirements of the analysis. 


accuracy. 


The essential peroxide fusions were made as follows: 


Determination 


Iron 
SiO, Iron 
R,O,* Silica 
Fe,O; Nickel 


* Analysis for CaO and MgO made on filtrate. 
A short series of results is given for the direct precipitation of MgNH,PO.: in the pres- 
ence of Fe*#, Al*%, Ti*4, using citric acid to form complexes with the weak bases; Cr*6 
was present in each sample in concentrations approximating the average chrome ore. 


Analysis for Chromium 

Place a 0.5-gram sample (65- to 100-mesh) in a 25- 
ml. iron crucible which has been previously lined with 1 
gm. of fused sodium carbonate; add approximately 
3.5 gm. of sodium peroxide.’ Mix the ore and per- 
oxide thoroughly with a glass stirring rod and wipe the 
rod with a small piece of filter paper which is added to 
the contents of the crucible. 

Sprinkle a thin layer of peroxide over the mix and 
adjust the crucible cover. Heat gradually on a Méker 
burner until the mass becomes fluid, and continue heat- 
ing for 6 to 8 minutes, never permitting the mass to 
come to more than low red heat. This is important 
inasmuch as peroxide is exceptionally reactive, and ex- 
cessive heating will perforate the crucible. 

Cool the crucible and place it in a 400-ml. beaker 
containing 75 ml. of water. The fused sample usually 
dissolves rapidly, but heating is sometimes necessary. 
Suspend the crucible, free of the bulk of its contents, 


* Presented at the Forty-Second Annual Meeting, The 
American Ceramic Society, Toronto, Canada, April 10, 
1940 (Refractories Division). Received May 17, 1940. 

For a guide to the procedures used in this paper, the 
reader is referred to the method of T. R. Cunningham and 
T. R. MeNeill, ‘‘Analysis of Chrome Ores: Method for 
Determining and Separating Chromium, Iron, Silicic Acid, 
Lime, and Magnesia,” Ind. Eng. Chem. [Anal. Ed.], 1 [2] 
70-72 (1929); Ceram. Abs., 10 [4] 302 (1931). 

t Peroxide, which is exceptionally hygroscopic, should 
not be weighed on an analytical balance and it should be 
kept in a closed metal container. 
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OF ANALYZING CHROME ORE AND CHROME-ORE REFRACTORY 
PRODUCTS* 


By ALBERT J. BOYLE, DONALD F. MUSSER, AND OWEN S. KEIM 


Crucible used 


Dissolved in 
Water 
1:1 HCIO, (50 ml.) 
1:1 HCIO, (50 ml.) 
Water 


above the solution, rinse with hot distilled water, and 
wash the crucible cover by the same process. The total 
volume should not be in excess of 100 ml. 

Keep the beaker covered with a watch glass to avoid 
loss by mechanical spraying, particularly during the 
neutralization which follows. 

Add 36 ml. of 1:1 H.SO, slowly to the alkaline solu- 
tion. Considerable effervescence will occur, caused by 
the liberation of oxygen from the peroxide. Finally, 
add 3 ml. of concentrated HNO, place the beaker on a 
hot plate, and bring the contents to boiling. The iron 
oxide scale which is produced during the fusion process 
is not dissolved, but this has no effect on the deter- 
mination. The resulting solution has a characteristic 
chromate color, 

Dilute the contents of the beaker to 300 ml. This 
volume should be judged as accurately as possible, for 
the following step is one of catalytic oxidation of the re- 
maining chromic ion to the hexavalent state and has 
optimum reaction at this dilution. 

Add 10 ml. of 5% AgNO; solution and heat to boil- 
ing. Remove from the hot plate, and add one small 
crystal of ammonium persulfate. The remainder of a 
2.5-gm. portion may now be added without the violent 
effervescence which often accompanies the addition of 
this salt to a boiling solution. Replace the covered 
beaker on the hot plate and boil for 10 minutes. This 


treatment oxidizes all chromic chromium with which 
the peroxide failed to react and destroys the excess 
persulfate. 
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The oxidation reaction is as follows: 
Cr2(SO4)3 + + 8H.,O(Ag*) = 
2H.CrO, + 3(NH4,4)2SO, + 6H.SO, 
Ag ion acts as the catalyst 


(1) Manganese Reaction 

In this reaction, the manganese is oxidized to per- 
manganate. As this would react with the ferrous sul- 
fate, which is used in the titration of chromium, it is 
necessary to add 2 or 3 ml. of 1:1 HCl. The AgCl that 
is formed acts as a catalyst in the reduction of Mn*? 
to Mn*?. The boiling is continued for 3 minutes. Dilute 
HCI will not reduce Cr*°, 


(2) Titration Procedure 

Cool the solution to room temperature in ice water, 
and add 15 ml. of 1:1 H3;PO, and 10 drops of 0.01 N 
diphenylamine sulfonic acid indicator. Phosphoric 
acid will decolorize ferric chloride and will reduce the 
tendency of ferric ion to oxidize the indicator. Two 
grams of sodium fluoride may be substituted for the 
phosphoric acid. 

The titration is made with 0.1 N ferrous ammonium 
sulfate, which has been standardized against the 
analytical reagent, 0.1 N K»Cr,O; As the end point 
is approached, the indicator turns a deep purple. Care 
must be exercised at this stage as it requires but a few 
drops of the standard iron titrant to change the color 
of the solution to green (largely due to Cr**), which is 
the end point. A correction of 0.05 ml. is made for 
each six drops of indicator. 

Because the redox indicator is reversible if the end 
point is overstepped, standard K»Cr,O; may be added 
and the titration continued. 


Il. Determination of SiO. 

Fuse a 0.5-gm. sample in a carbonate-lined iron 
crucible with Na,O, (as described in section I), and dis- 
solve the contents in 50 ml. of 1:1 HCIO,. Acid solu- 
tion is necessary to avoid contamination of the 
sample with silica from the beaker. As there is some 
solution of the crucible, it should be removed as soon 
as possible. 

From this point, the silica determination is simply 
the perchloric acid procedure. The product is usually 
yellow, but it contains little impurity. Treatment with 
HF should be made for precise work, Dehydration 
with H3PO,4, which renders the silica exceptionally 
white, may be used. 


Ul. R:O; Fusion * 


Fuse a (.5-gm. sample of the ore in a silica crucible, 
which has been mechanically lined with anhydrous 
NazsCO; by pressing the carbonate in the bottom and 
around the edges of the crucible with the forefinger. 
Add sodium peroxide, followed by the sample and more 
peroxide (a total of approximately 3.5 gm.), and adjust 
the silica crucible cover to start the fusion. (There is 
no need for excess temperature.) 

The appearance of the molten mix on the inner sur- 
face of the cover, brought about by mechanical spray- 


* If a nickel crucible is used for the fusion, the basic 
acetate separation is employed. 


ing, is indicative of complete reaction, which requires 
about 8 minutes. Cool the crucible and transfer the 
contents to a 400-ml. beaker, containing 50 ml. of 1:1 
perchloric acid, by means of a stream of hot water 
directed at the mass; be sure that the crucible angle is 
such as to provoke no loss by effervescence. 

Place a ribbed watch glass on the beaker and take the 
contents to fumes of HClO,y. This is accomplished in 
a remarkably short time. If glass hooks or the ribbed 
watch glass is used, bumping will not occur if on 
asbestos. 

Permit most of the perchloric acid to boil away 
before the solution is finally cooled and diluted. A 
second dehydration is useful in precise work. After 
filtration, wash the silica several times with hot water, 
place in a platinum crucible, and ignite. Subsequently 
treat the SiO. with HF and H,SO,, evaporated to dry- 
ness in an evaporator, and ignite to convert the residue 
to oxides. Add a little Na,CO ; and fuse for 3 minutes. 
Although this procedure does not bring about solution 
of all of the oxides, it will render them soluble in acid. 
Dissclve the contents of the crucible in a separate 
beaker with 5 ml. of HCIO, and add to the main filtrate. 
The residue rarely exceeds 0.5 mg. Add 10 ml. of 
bromine to the combined filtrate and boil gently. 
Precipitate with dilute ammonium hydroxide, adding 
only a slight excess. Boil the solution for 3 minutes, 
allow to settle, and filter. Redissolve the precipitate 
after two washings with hot water in a minimum of 
HCIO, if a second dehydration of SiO, has not been 
made. Evaporate to fumes, cool, dilute to 30 ml., and 
filter; wash the residue and treat the filtrate as de- 
scribed previously. If any SiO, remains, it will be so 
small that treatment with HF for the recovery of con- 
taminants will be unnecessary. HCl may be used to 
dissolve the R.O; precipitate if a second dehydration 
has been made previously. 

Wash the second precipitate 10 times with hot water, 
ignite, and again combine the filtrates. Precipitations 
of R2O3 should be made in at least 200 ml. of solution. 

The composite R,O3; contains CryO3, AlO3, 
Fe,O3, P2O;, and small amounts of ZrO». Ignite in the 
usual manner, during which time the small amount of 
MnO, present becomes Mn;Q,. The oxidation of 
Cr2O3 is negligible. 


(1) Cr:O; Correction 

Weigh the precipitate and fuse in platinum with a 
little NagCO3, which is dissolved by heating in 25 ml. of 
H.O containing 7 ml. of H.SO, and 1 ml. of HNOs. 
Dilute the clear solution to 100 ml. and treat precisely 
as outlined in the persulfate method for chromium 
(section 1). Titrate the chromate with 0.05 N ferrous 
ammonium sulfate, and use the same amount of redox 
indicator. Usually about 2 to 3% of CrO; is present. 
A small blank, caused by impurities in the crucible and 
in the reagents, was found to run consistently the same 
and accordingly was deducted. 


(2) General Remarks on RO; 
If TiO is present, it is included in the weight of Al.Os, 
inasmuch as the latter is taken by difference. To 
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avoid this error, analyze a separate sample of the ore 
for titanium. Remove R,»O3 as described, and dissolve 
the precipitate in 10 ml. of HClO, and 5 ml. of con- 
centrated H.SO,;. Take the solution to incipient dry- 
ness. Add 10 ml. of 5% H»SO,, and warm until the 
salts are dissolved; cool, and add a few drops of 
H3PO, to decolorize the ferric iron. Transfer to a 
Nessler tube, and dilute to the mark with 5% of H»SOx. 
To a second Nessler tube, add the same amount oi 
H;PO, and sufficient H,CrO, to match exactly the 
chromate color of the sample. Dilute to the mark 
with 5% of HeSO,, add 5 ml. of 83% of HO» to each tube, 
and titrate a standard TiO, solution (1 ml. = 0.5 mg. 
of TiO.) from a 10-ml. burette into the standard tube 
until the colors match. 

Determine manganese by one of the conventional 
methods, depending on its concentration. 

Subtract, compositely, TiOQ2, Mn3O4, and Cr.O; from 
the R.O; to give the value for FesO3 + AI1,O3. 


IV. Iron 

Fuse a 0.5-gm. sample with Na»O» in a nickel cruci- 
ble lined with Na»COs; as heretofore described. 

Dissolve the fusion with hot water, acidified with 
25 ml. of HCIO,, and heat to boiling. Precipitate the 
iron with NH,OH, permit to settle, and filter. Dis- 
solve the unwashed precipitate in 20 ml. of 1:1 HCI, re- 
duce hot with SnClo, cool, and dilute to 300 ml. with 
distilled water. Add 10 ml. of a saturated solution of 
HgCl, 10 ml. of 1:1 phosphoric acid, and 6 drops of 
0.01 N diphenylamine sulfonic acid indicator. Titrate 
the iron with 0.1 N potassium dichromate. 


V. Calcium Oxide 

If the CaO is known to be low, add 100 mg. of CaO 
(prepared from the analytical reagent, CaCO;) to the 
combined filtrates and precipitate twice as oxalate from 
the dilute ammoniacal solution. 

Volumes of not more than 250 ml. should be used, and 
the samples need not stand longer than 20 minutes 
after each precipitation. 

Wash the first precipitate 2 or 3 times with 1% of 
ammonium oxalate; wash the reprecipitated material 
10 times with cold water and titrate with 0.1 V KMnO, 
at 27°C. in a volume of 100 ml. containing 3 ml. of 
concentrated H.SO, and 200 mg. of MnSO, to act as a 
catalyst. A Gooch crucible is preferred for filtration 
because KMnO, has a slight tendency to attack the 
filter paper, although error from this source is excep- 
tionally small. 

A standard is run along with the sample, and the 
difference is the amount of CaO in the sample. 

Chromium contamination is negligible, but it may be 
removed as follows. Ignite the first precipitate, re- 
dissolve, and remove the chromium with dilute NH,OH 
before the second precipitation of calcium oxalate. 


VI. Magnesium Oxide 


This MgO determination is carried out after the de- 
struction of the ammonium salts in the combined fil- 
trates from the CaO determination. Evaporate the 
solution to dryness, after adding 50 ml. of concentrated 
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HNO 3. Take up the residue with 25 ml. of H,O and 
5 ml. of HCl, and filter the solution to free it from any 
insoluble matter. Reduce and precipitate the chro- 
mium with dilute ammonium hydroxide. (Most of the 
chromium will have volatilized as the chloride during 
the evaporation to dryness.) Wash the precipitate 
thoroughly. The filtrate is then made slightly acid 
with HCl and is diluted to 125 ml., including 25 ml. 
of 10% (NH4)eHPO,s. Use 1:1 filtered NH,OH, and 
stir constantly to neutralize the solution to methyl 
orange. Add 10 ml. excess of ammonium hydroxide, 
and allow the precipitate to stand in ice water for 4 
hours before the final filtration and ignition. 


Vil. Remarks 


It was found that the result of a single precipitation 
of MgNH,4PO, in the presence of chromate chromium 
did not vary appreciably from those obtained with pure 
MgCl, solutions. The precipitation for most work 
may be made directly after the separation of CaO. 
It is true that the MgO should be reprecipitated as Na 
replaces the NH, radical. Reprecipitation remedies 
this situation. Potassium is not removed by this proc- 
ess, but these errors generally are small. 

As an alternative procedure for MgO, excellent re- 
sults have been obtained as follows: Add 100 ml. of 
concentrated ammonium hydroxide to the cooled, com- 
bined filtrates from the lime determination and 25 ml. 
of 10% (NH4)2HPO, solution, and stir constantly. 
Allow the precipitate, which is practically free of 
chromium and settles well, to stand cold for 4 hours; 
filter, dissolve in 10 ml. of HCl and 25 ml. of HNOs, 
and evaporate to dryness. Dissolve the residue in 5 
ml. of HCl and filter to remove the silica. Carry out 
the second precipitation of Mg(NHy,)PO, from the acid 
side as heretofore described. 

COMPARISON WITH THE BUREAU OF STANDARDS SAMPLE 
No. 103 


(1) Bureau of Standards Sample No. 
Dolomite, Inc., Sample 


103; (2) Basic 


(1) (2) 
36.97 37-00 
Al.O3 20.83 20.72 
FeO 14.39 14.58 
MnO 0.21 0.21 
MgO 16.27 16.32 
CaO 0.79 0.87 
SiO, 8.24 8.20 


Direct determination of MgO from 25 ml. of stock 
perchlorate solution in the presence of 100 mg. Cr*®, 
100 mg. Alt’, 100 mg. Fe**, and 50 mg. Ti (CaO ab- 
sent) using 0.5 gm. of citric acid which forms complexes 
with the weak bases gave the following results: MgO 
content per 25 ml. of stock solution equals 22.3 mg.; 
MgO found in mg., (1) 22.1, (2) 22.0, (3) 22.5, (4) 
22.4, (5) 22.3, (6) 22.2, and (7) 22.1. 

The Bureau of Standards sample No. 103, following 
the removal of SiOz by the perchloric acid method and 
treatment as described herein, gave an MgO content of 
16.15%. 


Basic DOLOMITE, INCORPORATED 
Mapete Grove, 
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CONSTRUCTION AND OPERATION OF THE HARWELL “GROUND-HOG” KILN* 


By CONVERSE HARWELL 


ABSTRACT 


A detailed description is given for the construction of a ‘‘ground-hog”’ kiln. 


Direc- 


tions for firing are outlined and the economy of this kiln is emphasized. 


|. Building a Harwell Ground-Hog Kiln 


The term, ‘‘ground-hog,”’ as it is applied to a type of 
kiln, is derived from the fact that the kiln is partly 
buried in a convenient hillside to support the top arch 
or crown and also, incidentally, to conserve heat. 

The design of the Harwell ground-hog kiln is shown 
in Fig. 1. The annual production at the present time 
is about six thousand pieces of average-size art pottery, 
although the kiln can be used to fire ten thousand pieces 
annually. 


nate the necessity of a special footing for the founda 
tion brickwork. 

If the kiln is built on level ground, it is necessary 
before starting the brickwork to lay a concrete founda- 
tion which must be covered by the brick. Concrete 
should not be used where it will be exposed to the kiln 
fire. 


(2) Walls 


After the foundation is leveled off, two courses 
of brick are laid all the way around, tying the ware bed 
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(1) Foundation 

If a suitable hillside is available, excavate a place 
about 8 by 20 feet and 5 feet deep so that when the kiln 
is finished the front will be exposed and the sides and 
back will be buried, allowing the arch or crown of the 
kiln to rest on solid ground. The earth, in such an ex- 
cavation, is usually solid enough on the bottom to elimi- 


* Received September 18, 1940. 


and flue walls into the side walls. 
mortar. 


(3) Doors and Flues 


After two courses of brick have been laid, the 16-in. 
fire-door opening is placed in the center of the front 
wall, and the four draft holes may be centered, two on 
each side of the fire door. The draft holes, which are 


Fire clay is used for 


approximately 4 by 5 in., may be closed with a stand- 
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ard size firebrick placed end-wise. Figure 1 shows a 
detail of the chimney throat. 

Firebrick are set end-wise across the front chimney 
wall so that the next course will break on top of the 
brick. When this preliminary work is completed, the 
walls may be built up until the front wall with the 
fire door is about 18 in. high or about 7 courses of brick 
from the foundation. 

After all of the walls have been built up to a height of 
approximately 28 in., the ware-bed end walls are 
leveled off. The space between ware-bed walls is 
filled in with dirt and tamped with enough space on top 
for a floor of brick between the two walls, which will 
provide the ware bed when the kiln is completed. 


(4) Chimney 

The brick courses are sloped inward from the 5-ft. 
level until the sides of the chimney are 4 ft. 4 in. wide. 
A ledge is built at this point inside the center of the 
chimney so that the chimney is divided into two flues 
from the crown level up. 

The chimney is built 12 ft. 6 in. high from the foun- 
dation, and a cap of cement on top protects it from the 
weather. 


ll. Finishing the Kiln 


Unless the crown of the kiln has strong support on 
solid ground, steel beams should be laid along the side 
of the base of the crown and tied together with rods and 
heavy turn buckles at the front and back of the kiln. 
On level ground, the crown-supporting irons naturally 
must be in place before the crown brick are laid. 

The supports and form on which the crown is built 
must be removed piece by piece. A heavy screw or 
truck jack helps to release and remove the crown form, 
and the inside of the crown is neatly pointed up with 
fire-clay mortar. 

The ware bed must then be finished. Dirt is tamped 
between the walls. Common red brick may be used 
for the floor, laid close together without mortar, and 
fine sand may be used to fill in the spaces between the 
brick. 

A second floor of ‘‘split’”’ firebrick or tile assures com- 
plete success in open-kiln firing. Brick runners are 
placed from front to back on the ware bed and split 
firebrick or tile are laid from side to side. This tile 


floor may be laid at the time the kiln is being set, and 
it may be stacked to one side when the kiln is unloaded. 


Ill. Operation of Kiln 

The kiln should be fired first with raw clay to bisque 
at cone 04 so that it will be broken in slowly. 

The raw clayware is piled or stacked carefully, begin- 
ning at the back of the kiln and building the tile floor 
and ware to the front. The cone pats are placed in 
the middle of the ware bed, and setting is continued 
until the ware bed is full. 

A low wall of brick is built on the front of the ware 
bed to protect the ware partially from the flames. A 
loose grate of brick and old irons is also built in the 
firebox to provide sufficient draft under the fire from 
the draft holes in the front of the kiln. 

The kiln is usually set one day and fired the next. 
The fire is started at about 6:00 A.M., with just enough 
low fire to keep a warm draft going through the kiln for 
the first 3 hours. A piece of sheet iron is then set in 
front of the fire door, leaving considerable air space at 
the bottom. 

At the end of the first 3 hours, the fire is gradually 
built up until, at the end of 6 hours, the soot begins to 
burn from the inside front of the kiln. The fire door 
is then closed tightly after putting in wood. From the 
sixth until the ninth hour of firing, the heat is gradually 
increased until the ware is red hot. From the ninth 
hour on, the wood is piled on the fire as fast as it will 
burn until the maturing temperature is attained, which 
is indicated by the pyrometric cones placed so that they 
may be watched through the peepholes of the kiln. 

A bisque kiln is usually fired at cone 04 in 10 to 12 
hours. Glaze kilns, up to cones 8 or 10, may be fired 
in 12 to 16 hours. 

The best fuel to use is quartered pine cordwood, but 
any available fuel may be used. Suitable grates must 
be built if coal is burned, and the firing should be 
finished with wood in order to clear the glaze from sul- 
fur occurring in the coal gases. 

A bisque firing consumes about three-fourths of a cord 
of wood, and the glaze firing, about one cord of wood. 

If this kiln is well built, it will stand one or two years 
of heavy service without repairs, and it is economical 
to operate. 


PINEWOOD POTTERY 
FAIRHOPE, ALABAMA 


ART POTTERY AS A MEANS OF REHABILITATION * 


By Jack M. Smoor 


|. Introduction 
On a recent trip through the mountainous section of 
Georgia, I chanced on a small apple stand. There, dis- 
played in a prominent place, was a sign which read, 
“Apple Juice for Sale Here.’’ Being fond of apple cider, 
I stopped, and while drinking a glass engaged the proprie- 
tor in conversation. 


* Presented at the Forty-Second Annual Meeting, The 
American Ceramic Society, Toronto, Canada, April 9, 
1940 (Art Division). Received April 9, 1940. 


(1941) 


“Yes, sir,” said he, ‘I sell lots of apples and make good 
money on them.” 

“How,” I asked, ‘‘are you able to make a living selling 
apples when the orchards about you are being cut down 
because there is no money to be made from them?” 

“Oh, we have a real system,’’ he told me proudly. 
““As soon as we gather our apples, we grade, wrap, and 
pack the good ones and put them in cold storage. The 
small apples are made into cider; those having specks on 
them are made into vinegar. We throw nothing away and 
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that’s why we make money. I’ve got my son out on the 
road selling apples now. You know, when they started 
shooting those big guns in Europe, the export business all 
stopped.”’ 

“Why,” said I, quite surprised, ‘‘do you export apples?” 

“No, but the folks in Virginia and Washington State 
do, and since the war began they are giving the home market 
fits. I have to hump now, but I’ve got a good price so 
far, and what apples I don’t sell can be made into vinegar 
without losing my profit.’ 

Now apples and pottery are entirely different commodi- 
ties, but the conversation prompted the thought of how the 
big guns will affect the pottery industry and whether the 
ceramic industry will lose or gain because of conditions 
in Europe. 

A review of the artware imports since 1929 shows that 
the countries of Japan, the United Kingdom, Germany, 
and Czechoslovakia have been the chief sources of foreign 
supply. The values of these imports for the intervening 
years up to 1939 reveal some interesting facts. These values 
are as follows: 1929, $18,803,000; 1933, $5,452,000; 
1935, $7,607,000; 1936, $7,829,000; and 1939, $9,923,000. 

These data show that we are producing neither the 
amount of art pottery the American buyers are capable of 
purchasing nor the amount they desire to buy. The 
figures also show that eight million dollars more were 
spent for imported art pottery ten years ago than are 
being spent today. The natural question follows, ‘‘Has 
the domestic supply increased to take care of this?” 
The answer is ‘‘No,’’ because we see that the domestic 
supply has decreased 30%, as based on the latest avail- 
able data. 

Is it then correct to think that the American public is 
becoming less art conscious? This is definitely not true, 
for a healthy and growing interest in art is evident through- 
out the entire United States. Even in the poorer sec- 
tions of the South, the slight increase in income owing to 
industrialization has created more purchasing power, and 
the southern people are beginning to clamor for things 
which furnish beauty as well as usefulness. 

The present conditions abroad establish a sound economic 
foundation for the immediate increase in the domestic 
production of art pottery and chinaware. We should, 
therefore, consider methods of training our craftsmen until 
they are capable of producing the same quality of work as 
that of foreign workers. 

A résumé of the development of the typical European 
family pottery, furnished by Steffen Thomas, should prove 
both interesting and instructive. Mr. Thomas’ back- 
ground makes him an authority on this subject, as he is a 
Bavarian by birth and received all of his art training in 
Europe. He is a well-known southern sculptor, who gives 
one half of his time as art supervisor of the Georgia Divi- 
sion of the National Youth Administration. 


Il. European Family Craft Pottery 


As in most European trades, the art of pottery making is 
handed down from father to son, each guarding his special 
secrets with jealous care from his competitors. These 
potters develop a distinctive individual style which serves 
to eliminate competition, and in doing so they create a 
ready market for their products. Shrewd reasoning tells 


them that they cannot afford to import expensive clays 
so they use their local clays. The type of clay available 
is generally an alluvial clay, corresponding to what is 
known in the southern part of the United States as pipe 
clay or white mud. 

Owing to the variance of clays, an interesting variety 
of products is found, such as garden ware, fountains, 
crockery, roofing tile, glazed brick, stoneware, and statu- 
ary. Some potters, specializing in statuary, draw the 
kiln while the ware is still quite hot and paint it with a 
resinous paint. This imparts a sheen to the statue which 
is seldom distinguishable from a glaze. 

Most of the kilns are of the muffle type. The fuel 
used is wood or coal dust pressed into the form of bri- 
quettes, and the firing is done by the potter and his first 
helper. Kiln-firing time is a gala event at a pottery, and 
the people of the village gather around the kiln and spend 
the evening eating, singing, and telling stories. 

The potters of Florence still cling to the fashions of 
Della Robbia. Many of the potters make a good living 
producing peasant figurines, which are made from pipe 
clay and cast in plaster molds, the detail decorations being 
added afterward before they become dry. Each figure 
is thus an original piece and retains the freshness and 
originality of the artists’ creative mind. 


Ill. Proposal for Rural Americans 

The cash income of many rural families in America 
could be improved if they would observe how the farmers 
in Bohemia, Poland, and other small countries spend their 
time after the planting and harvesting seasons. These 
European farmers have very small farms, oftentimes only 
four to six acres, which they diligently till and from which 
they produce enough food to carry their large families 
through the long winter months. When the cold becomes 
too bitter, they gather around their tile ovens and work. 
The tile is made by the village potter, and it is decorated 
with sculptured work, based on historical events of the 
section, in beautiful glazes of green, red, and yellow. 
Each member of the family vies with the others in making 
something beautiful. They work in wood, clay, or the 
medium they like best, and they produce exquisite prod- 
ucts, such as fruit trays, bowls, and jewel boxes. While 
adding to their incomes, they fully enjoy the work. This 
type of training is responsible for their excellent crafts- 
manship, and it is the foundation of fine and applied 
European art. 

To adopt all of the customs of these people would not 
necessarily fit into our scheme of things. We could, 
however, utilize the traditions and history of Americans. 
The Negro, the Indian, and the Mexican are all Ameri- 
cans, and each race furnishes an entirely different back- 
ground of lore and tradition. An ingenious person could 
easily find a means of livelihood in producing art pottery 
based on the folklore of any of these peoples. 


IV. National Youth Movement in Georgia 
The National Youth Administration for Georgia is 
developing a method of practical training for craftsmen. 
A program featuring work experience is used as the 
hub. The first ceramic department is located at Clarkes- 
ville, Georgia, and other projects are being constructed 
in various sections of the State. 
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Although most schools teach entirely by textbooks, 
under this system a youth spends half of his time in pro- 
ductive work and the remainder in class and labora- 
tory. He is taught information concerning the behavior 
of clays during the drying and firing periods, methods of 
ware formation, glazes, and the display and marketing of 
pottery. The laboratory work consists of experiments 
illustrating classroom instruction. A definite amount of 
time is set aside each week for ceramic art, and the student 
designs various types of art pottery according to his par- 
ticular interest. 

A ceramic engineer has charge of the class and labora- 
tory work, and a graduate of Sophie Newcomb College 
directs all artwork; production is under a man who owns 
a pottery in a nearby town. This pottery has been 
operated by him and his family for several generations, 
thereby giving him an excellent background for this 
project. 

Rural youths are in the best position to receive aid. 
The seasonal nature of their work allows them time to 
pursue their training after leaving the projects. Many 
of the tenant families work only from three to seven 
months a year, and they are without any remunerative 
work for the remainder of the time. Pipe clay and wood 
are plentiful in rural sections. 

As the ware produced by the rural worker is made in 
small quantities, craftsmanship and artistic ability are 
the valuable assets, and these two phases of the work are 
especially emphasized. One youth has obtained na- 
tional reputation, showing such marked talent that 
specimens of his work were exhibited in Washington, D. C., 
at the home of Mrs. Morgenthau and later were shown 
at the New York World’s Fair. Several companies have 
sought to market his figurines, and a number of persons 
have sent him orders for work. The only clay he uses is a 
red-firing pipe clay, and the figurines are usually unglazed. 
These figures command prices of from five to ten dollars. 

The training course and related training is devised pri- 
marily to develop a working knowledge of art pottery and 
similar articles, but the broader field of general ceramics 
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ABSTRACT 


The designer, the manufacturer, the dealer, and the salesman of ceramic products de- 
pend on the buying public for their existence. 
tural education in order to buy well-designed articles. 
by offering courses in ceramics in the public schools. 
in which the ceramic industry can assist the schools. 


1. Introduction 
Since I first became interested in ceramics I have read 
many articles and listened to many talks about the mis- 
understanding that exists between manufacturers and de- 
signers. The manufacturer, the dealer, and the sales- 
man depend for their existence on the buying public. 
* Presented at the Forty-Second Annual Meeting, 
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is not neglected. Every member of the training and ad- 
ministrative staff believes that people need to be made 
‘ceramic conscious,” and that he is planting seed in fer- 
tile ground. Many of the youths come from towns of 
fairly large populations. These young people will return 
to the towns and communities after they finish their 
training and will also visit their homes while they are 
students. As we arouse their enthusiasm and belief in the 
future of ceramics and clayworking in our State, they, 
in turn, will act as missionaries to spread this enthusiasm 
over the area. 

The marketing of the products made by these rural 
families will be the first problem to arise once the work has 
been started. Some method of contacting buyers or ar- 
ranging for display centers to which the buyers may come 
is a possible solution for this problem. Much thought 
needs to be put to this question, for if some means of 
marketing cannot be provided which will send most of the 
money back to the rural family, we will not have helped 
them a great deal. 


V. Summary 

Talent is available, raw materials are within reach of the 
poorest person, and equipment can be made or bought so 
cheaply that many rural families could easily increase 
their income by making and selling art pottery. Such 
talent could be directed through the rural schools, Na- 
tional Youth Administration Projects, adult extension 
courses, and it could also be encouraged in the home. 
Some small art potteries, operating with less than two 
hundred dollars worth of equipment, make a living for a 
family. A ready market for many years to come is at 
hand, and this market could be expanded if we would 
but convince the public that ceramic art is a necessity to 
be used and enjoyed by the masses rather than a creation 
of an eccentric group of irresponsible people to be enjoyed 
by individuals who possess a so-called sense of ‘“‘art appre- 
ciation.”’ 


NATIONAL YOUTH ADMINISTRATION FOR GEORGIA 
ATLANTA, GEORGIA 


They agree that the public needs cul- 
This education may be supplied 
An outline is given of the ways 


The designer depends on the manufacturer for his existence. 
So, in reality, they all are dependent on the public. The 
public thus becomes the hub of the wheel. 


Il. Public Demand and Cultural Education 

The salesman tells the dealer what the public is buying; 
the dealer tells the manufacturer that this is what the 
public wants; and the manufacturer tells the designer 
that this is what the public demands. The manufacturer 
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sometimes tells the designer that the public demands an 
article in good taste. He often insists, however, that the 
designer create an article which is contrary to the prin- 
ciples of good design, and when this happens, the de- 
signer must submit or starve. The misunderstanding 
goes on, and the blame for it is placed by the designer 
and the manufacturer on the buying public. They both 
agree, however, that the public needs cultural education. 

But how is this to be brought about? Some authorities 
believe that the responsibility of setting and maintaining 
the standard of public taste rests with the designer. 
Others believe that the manufacturer must take this re- 
sponsibility. And another group thinks that the problem 
can be solved only by the two working together—this is 
probably the best answer. 


(1) Use of Public Schools 

Are there no other answers? Why not educate the 
public directly—in the place where it receives other 
education—in the public schools? If this sounds like 
propaganda, remember that the word propaganda means 
“any plan or method for spreading a certain opinion or 
belief.’’ 

In defense of this suggestion, I have prepared answers to 
some of the questions that will arise. Before I give these 
answers, however, I wish to show that the public needs 
this type of education even more, perhaps, than the indus- 
try realizes. 


(2) Public School Knowledge of Ceramics 

I am a teacher of pottery in a public school. My 
students range in age from twelve to eighteen years. 
Before entering my classes, they have had the experience 
of making a few small clay figures and bowls which were 
not fired. They have been told how brick are made, how 
glass is blown, and how pottery is thrown on a wheel. 
That is as much as the average child learns about the ce- 
ramic industry in the public schools. These children often 
express surprise that the clay they use is not treated in 
some way after it comes from the ground. They want to 
know whether they can paint the pieces they make. When 
I tell them that we will glaze the pieces after they have 
been fired, they want to know the meaning of ‘‘glaze.”’ 
Many of them do not know what “‘firing’’ means; they 
want to know what would happen to their pieces if they 
were left unfired. They ask if a piece will hold water, 
if foods and drinks will be safe in it, or if it can be used asa 
baking dish. They see no similarity between pottery and 
tableware; they say that their dishes are made of ‘‘china.” 

Their lack of information is even greater in regard to other 
branches of ceramics. I have never had a public-school 


student who understood that ‘‘glaze’’ has anything in com- 


mon with ‘“‘glass.’”” They think of enamel as something 
that comes from cans. They know that brick are made of 
clay, but they do not know that their bathtubs are also 
made of it. Many adults are astonished to learn that 
there is enough science connected with ceramics to war- 
rant college courses in ceramic engineering. Others 
think that terra cotta is only a certain shade of red. 

In the face of this lack of knowledge, can we blame the 
public for not being able to distinguish between good and 
bad designs? A trained designer, confronted with a new 
material, cannot begin to design for it until he learns its 


possibilities and limitations. The blame for this situa- 
tion, I believe, should be placed on two things, namely, 
(1) the disappearance of the craftsman and (2) the effect of 
the growing frontier. We have been so busy as a nation 
growing up that we have had little time, at least until a 
generation ago, to plan our public education beyond what 
seemed to be the essentials. 


(3) Necessary Equipment and Supplies 

The first question probably to arise regarding this plan 
will be “how many school boards would install the equip- 
ment, buy the supplies and tools, and hire a teacher at the 
request of their art director.’’ I venture to say that in 
nine out of ten schools where a course in ceramics is found 
it was started in this manner. If the art director cannot 
do it alone, it would be to the advantage of the industry 
to step in and help. How can it help? Consider the size 
and the scope of the ceramic industry and you have the 
answer. A discussion of this question in any group con- 
nected with the industry would be bound to involve some 
parents of children of school age. 


Ill. Teachers and Their Training 

Another problem is to find the teachers. Many of the 
teachers’ colleges offer no training along this line, but al- 
most every school that has a course in art education in- 
cludes in that course at least elementary classes in pottery 
and modeling. The fact that the teacher must have addi- 
tional training in these subjects before being equipped to 
teach them is the fault neither of the teacher nor of the 
school. It is due to the lack of demand for teachers so 
equipped. 

IV. Capability of High-School Students 

Another question, the most important, is just how much 
good will come of all this. Never having taught children 
below junior high-school age, I cannot answer for that 
group. I can tell you, however, what children of junior 
and senior high-school age are capable of learning. 

Seventh-grade students, in six weeks’ time, can learn to 
make small, simple pots from their own designs and small 
figures which will fire in one piece. They can use a band- 
ing wheel to improve their work. They can make suc- 
cessful handles, spouts, and covers. Few of them are 
interested in decoration, which is doubtless a good thing 
at this stage. They are not able to apply their own glazes. 
Eighth-grade students can make one- and _ two-piece 
molds and get good casts from them. They can take 
care of the clay, prepare slip, mix plaster, and apply 
glazes. Decoration interests them, and they can use at 
least seven methods successfully, namely, incising, model- 
ing, slip painting, sprig molds, underglaze, and majolica. 
They are helpful in the kiln room, which they find fascinat- 
ing. Senior high-school students can learn to weigh, 
grind, and test glazes, to stack a kiln, and to use the 
potter’s wheel. 

How could a prospective purchaser with this educa- 
tional background fail to have a higher standard of taste, 
where pottery is concerned, than one without it? 

V. Suggestions to the Ceramic Industry 
If it seems logical for the schools to supply the cultural 


education which the public needs, then it seems logical 
for those who would benefit by such a program to give 
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more than their seal of approval. I offer some suggestions 


as to how the ceramic industry might be of assistance. 


(1) Traveling Exhibitions 

The manufacturers of enamel, glass, and whiteware 
could furnish traveling exhibitions of their products. 
They could encourage local classes to visit their plants, 
and they could supply motion pictures taken in their 
plants to other classes. Pottery manufacturers could 
conduct competitions with purchase prizes for winning 
designs, as suggested by Foster.! 


(2) Student Awards and Displays 

The dealers who represent these manufacturers could 
invite local classes to visit their shops. They could hold 
competitions, offer awards, and exhibit the children’s 
work in their own display windows. They could send 
examples of various processes to the school at the request 
of the teacher. 

The manufacturers of terra cotta and structural clay 
products could also encourage trips to their plants. 


(3) Demonstrations by Manufacturers 

The manufacturers of materials and equipment could 
furnish real assistance and incidentally increase their own 
volume of business by sending a representative to demon- 
strate the correct use of their equipment after it has been 
installed in the school. They could supply estimates 

1 J. A. Foster, ‘‘Ceramic Design and the Market,” Bull. 
Amer. Ceram. Soc., 18 [12] 457-58 (1939). 


on the cost per pupil of equipping and supplying a pottery 
department. Any teacher would be delighted to be able 
to buy a complete set, or photographs, of examples of deco- 
rative processes. A good set of miniature molds would be 
equally welcome. It is possible to buy a prepared kiln 
wash, but where can one buy real timesavers such as 
colored slips in powdered form, underglaze colors in paste 
form, or really good underglaze crayons? Where can one 
buy a set of pamphlets containing reliable information on 
such subjects as how to plan layouts for workrooms and 
kiln rooms, how to build clay bins, damp boxes, and kick 
wheels, and how to select the right type of sink, floor cover- 
ing, or kiln? Information of this sort has been published, 
but it is not to be found in the files of the average public or 
school library. 


Vi. Appeal to The Society 

We need more articles from writers on such subjects as 
teaching below the college level, what is being done in other 
schools, and how to solve firing problems and how to 
correct glaze faults. 

The American Ceramic Society could be of assistance by 
encouraging the writing of such articles by and for mem- 
bers in the Art Division. 

Schools which offer training in ceramics could help by 
having courses for teachers as well as for scientists, that is, 
if the teachers are to aid the industry in developing appre- 
ciation of its products. 


721 EIGHTEENTH STREET 
SANTA MONICA, CALIFORNIA 


CHINESE POTTERY INDUSTRY THREE HUNDRED YEARS AGO* 
From T’ien Kung K’ai Wu! by Sung Ying-hsing? 


TRANSLATED BY MENG-CHANG Linct 


1. Introduction 
Clay is formed into a hard mass when the fire and water 
are properly regulated. A thousand men working daily on 


* Received January 4, 1940. 

{ Ceramic Research Laboratory, Yenching University, 
Peking, China. 

1T’ien Kung K’ai Wuf was written by Sung Ying- 
hsingt and published in the year a.p. 1637. The direct 
translation of this title is Heaven, Work, Open, and 
Things. These four Chinese characters grouped together 
mean that all industries develop from the combination of 
natural resources and human labor. This book is a guide 
for all important industries. It consists of eighteen chap- 
ters, including the materials, productions, and manufac- 
turing processes of the following industries: food, textile, 
pottery, metallurgy, mining, fuel, dye, war instruments, 
paper, andink. Each topic is well treated and illustrated 
with attractive pictures. A translation of Chapter VII is 
presented. 

2 Sung Ying-hsingt was from a distinguished family of 
Kiangsi province. His great-grandfather was once a 
high official of the State, and he himself was governor in 
various cities. Wherever he went, he made improvements 
in the government and was greatly honored by the people. 
While he was the Official Director of Studies in Fén-yift 
city in the seventh year of Ch’ung-chénf (1634), he wrote 
T’ien Kung K’ai Wu and published it three years later. 
There was so much political disturbance during the latter 
part of his life that he left his post and went back to his 
old friends. He spent his leisure in writing for his own 
amusement. 

t See chart (p. 22) for Chinese characters. 
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this industry are not enough to supply the needs of a state 
which contains ten thousand families. The demands of 
people are daily increasing. For example, houses are built 
to shelter people from wind and rain; city walls and forts 
are constructed to prevent the attack of foreign invaders; 
wine jars are made to keep the flavor of fragrant wine; and 
earthen pots are provided to preserve pickles for a long 
time. During the Hsiang{ (1766-1122 B.c.) and Chout 
(1122-770 B.c.) dynasties, sacrificial vessels were clumsily 
made of wood. Later when people became more civilized 
they were able to make attractive ware from clays. 
Porcelain ware is as white as bone with a rich luster of 
jade. It dazzles the guests’ eyes as it is placed on a feast 
table. The progress of civilization can be vividly seen in 
the development of pottery. 


Il. Manufacture of Tile 

Clay suitable for the manufacture of tile is produced al- 
most everywhere. Such clay is usually found within two 
feet below the surface. That which is plastic and free 
from sand is selected. Ordinary tile is made by a round 
mold which is shaped like a water bucket and has projected 
lines to divide it into four equal parts. The clay should 
be mixed with water and wedged to the desired con- 
sistency. It is then formed into a block which has a 
horizontal cross section corresponding to the dimensions of 
the mold. A bow with an iron wire is used as a cutting tool. 
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The thickness of the tile is decided by the distance between 
the wire and the bow which ordinarily is about three-tenths 
inch. The slices are cut horizontally and can be lifted up 
like a sheet of paper. They are then wrapped around the 
mold (Fig. 1). After drying for a considerable time, the 
slices are removed and are automatically cracked into four 
pieces. The sizes of the tile vary. The large ones may be 
eight to nine inches in length and width, and the small 
ones may be three-tenths inch smaller. The bottom tile 
is usually the largest in size. It is called Kou Wa,t which 
is impervious to heavy rains. 

When the tile are dry, they are piled in the kiln and fired 
with wood. The firing may take twenty-four hours or it 
may last for two days, depending on the quantity of tile 
in the kiln. Water is added at the top of the kiln as in the 
manufacture of brick to turn the color of iron.* 

Tile at the edge of the roof are called Ti Shuif or drip 
tile; tile below the ridge are called Yin Wa or cover tile; 
and tile placed on the ridge are called Pao T’ungt or ridge 
tile. The tile at the ends of the ridges have the figures 
of birds or animals. All of these special tile are made 
individually by hand. The same firing process is used as 
has been described. 

The manufacture of glazed tile which was used in the 
palaces is entirely different from this. The shapes of the 
tile may be either straight or curved. They were made 
individually with bamboo or wooden molds. The clay 
was obtained from Tai-ping-fu.t4 The tile was first 
biscuitted in the kiln. About five thousand catties of wood 
were required to biscuit one hundred tile. The glazed tile 
were formed by glazing and firing again to a lower tempera- 
ture. Green glaze was a suspension formed by cooking 
Wu Ming Vif» with the coir palm. Yellow glaze was made 
of a mixture of limonite, resin, and rushes. These glazed 
tile could also be used by princes or rulers sent out to differ- 
ent provinces by the emperor to build their residences. 
Occasionally Buddhist temples were also built with glazed 
tile, but they were strictly prohibited to be used by com- 
mon people. 


Ill. Manufacture of Brick 

The clay used for the manufacture of brick may be blue, 
white, red, or yellow in color. Those clays that are plastic 
and free from sand are the best choice. The clay is first 
soaked in water and then thoroughly wedged by cows 
treading on it. In making brick, the prepared clay is 
filled into a wooden mold and the extra clay is levelled and 
cut off with an iron bow (Fig. 2). There are two ways of 
using brick, namely, horizontally and vertically. In build- 


3 The brick is turned into grayish blue in this process. 
When water is added, it turns immediately into steam by 
the hot gas of the kiln. This hot steam in turn reacts 
with the carbon which was deposited on the hot brick 
(about 1000°C.) during the latter part of firing. Carbon 
dioxide and hydrogen are liberated. It is probably the 
hydrogen gas which is responsible for the reduction of iron. 
An experimental investigation of this matter is being 
made by the Ceramic Research Laboratory of this Uni- 
versity. 

4 Tai-ping-fu is the modern Tung-tu-hsienf in Anhwei 
province. 

5 Wu Ming Yif is probably the same material as Wu 
Ming Tze mentioned in T’ao Shou. It is a metallic oxide 
which consists of mainly cobalt or copper. 


ing city walls or the residences of rich people who can afford 
to spend, they use the horizontal method. Common 
people, who wish to be more economical, adopt both 
methods, that is, a horizontal layer followed by a vertical 
layer. The empty spaces between them are filled with clay 
and pebbles. In addition to the wall brick, there are also 


Fic. 2.—Manufacture of brick. 
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many other kinds in use. Those used for paving are called 
Fang Man Chuanf or paving brick; those used to support 
the roofing tile are called Hiiang Pan Chuan{; and those 
used for the construction of bridges, gates, and tombs are 
called Tao Chuan,t also known as Chii Chuant or arch 
brick. The arch brick are of wedge shape; when grouped 
together they form an arch, thus enabling horses and carts 
to pass over without breaking down. 

In making paving brick, the square brick frame is filled 
with the prepared clay, and its top is covered with a wooden 
board which allows two men to stand on it. They wiggle 
themselves in order to press down the clay and make it 
compact. After it is fired, a stone mason polishes the edges 
and makes it suitable for paving. Arch brick is similar to 
wall brick in size except that it is a little longer. Wang 
Pan Chuan is the smallest, ten of which are equiva- 
lent to one wall brick. Paving brick being the largest, 
one of them is equivalent in size to ten wall brick. When 
the brick are loaded in the kiln, the fire is started. Twenty- 
four hours are required to fire a load of three thousand 
catties. If the number of brick is doubled, the time for 
firing is also doubled. 

There are two types of kilns according to the kind of 
fuels used, namely, the coal-fired kiln and the wood-fired 


Fic. 3.—Bluing process. This picture 
is not very logical. The ordinary brick or 
tile kiln as compared to the size of man is 
much larger than that shown in this picture. 
Several of them are usually built together, 
and the whole site of the kilns looks like a 
small hill. 

In the bluing process, the kiln must be 
tightly sealed before water is added. The 
picture shows both firing and addition of 
water taking place at the same time, which 
is not true to fact. Perhaps the author put 
them in one picture in order to save one 
extra drawing. 
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kiln. The product of a wood-fired kiln is dark blue; that 
from a coal-fired kiln is white. In a wood-fired kiln, there are 
three small openings at the top of the kiln to allow the exit 
of smoke. When the firing is completed, these openings 
are sealed up with clay, and water is added on top of the 
kiln to turn the color of iron oxide (Fig. 3). If the brick 
are a little underfired, the color is not shiny; if they are 
greatly underfired, many colors are obtained, and the 
brick will be disintegrated when subjected later to the 
weather. On the other hand, slight overfiring will cause 
surface cracking. If they are greatly overfired, serious 
shrinkage, warpage, and cracking will result. The over- 
fired brick, though they are sound like a piece of broken 
iron, are not appropriate for building use. Some find it 
possible to use them as foundation material. 

The kiln temperature is estimated by looking through 
the peephole into the interior of the kiln. When the clay 
is inspired with the Spirit of Fire, it wabbles and softens as 
if metal were melting. Experts can tell when to stop firing. 

The reduction of brick is as follows: the top of the kiln 
is made into a level ground with elevated edges and filled 
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Fic. 4.—Coal-fired brick kiln. This 
picture probably shows the interior ar- 
rangement of a coal-fired brick kiln; it 
is hard to explain how such an arrangement 
can produce good brick. 


with water like a rice field. About forty T’ant}® of water 
are added to three thousand catties of brick. The Spirit 
of Water penetrates through the clay proper to unite with 
the Spirit of Fire. When the Water and the Fire are 
harmonized, the properties of brick are fixed forever. 
The coal-fired kiln (Fig. 4) is twice the length of a wood- 
fired kiln and has a round top. The top is reduced in size 


6 T’an is one man’s load, equivalent to 100 catties or 
about 60 kilograms. 
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to such an extent that it acts like a chimney, and no sealing 
is necessary. The coal used is made into round cakes, each 
being 11/2 feet in diameter. In loading the kiln, a layer of 
coal cakes and a layer of brick are piled up alternately 
until the kiln is completely charged. Straw and wood 
are placed at the bottom to start the fire. 

The large brick used in the palaces were manufactured 
at Lin-ch’ing.{;7 When the kiln at this place was first op- 
erated, many kinds of brick were made, namely, Fu 
Chuan,{ Chiian Chuan,{ Ping Séng Chuan,t Wang Pan 
Chuan,t Fu Jéng Chuan,t and Fang Chuan.{ Half of 
them were later discontinued. The brick were trans- 
ported to the Capital by junks. Large official junks carried 
about forty pieces; common junks loaded only one half 
of this amount. The fine square brick, used in paving the 
main halls, were made in Soochow.{ The preparation of 
colored glazes for the manufacture of glazed brick is the 
same as described in the section of tile. 


Fic. 5.—Throwing teapots. 


IV. Manufacture of Vases and Jars 

The potters make hundreds and thousands of varieties of 
earthenware. The large ones are called jars; the medium 
are basins; and the smallest are vases or pots. The 
form of this ware varies from place to place, but all of 
it is round because it is thrown on a wheel. The 
experienced potters know how much clay is needed for 
certain kinds of ware. They seldom take more or less clay 


7 Lin-ch’ing is west of Tsinanft in Shangtung province. 

8 It is difficult to find the English equivalents for these 
terms. Many of them are out of existence. Fu Jéng 
Chuan may be used in the same manner as Hiiang Pan 
Chuan in supporting tile. The dimensions are approxi- 
mately 9!/_ by 43/, by 1%/, inches. Hitiang Pan Chuan is 
shorter but broader. Fang Chuan is a square brick which 
has a size varying from 1 to 2 feet. 


than necessary. In making a large jar, two workmen are 
required to hold a big piece of clay and shape it on a rotat- 
ing wheel. The large dragon and phoenix fish jars and the 
flower jars used in palaces are made thicker so that carving 
may be done later. Because this work is entirely different 
from the former, it differs in price. The latter may cost 
fifty or one hundred times as much as the former. The 
handles and spouts of vases are made separately and stuck 
to the main body with slip (Fig. 5). 

Practically all pottery has bottoms; those pieces without 
bottoms are used west of Shensi province as cooking uten- 
sils.? The fine pottery ware is glazed both inside and out, 
and the coarser ware may be partially glazed. Mortars 
and scraping basins are unglazed inside to keep its rough- 
ness for grinding or smashing purposes. The earthen pots 
are also unglazed in order to transfer the heat more readily. 

The glazing materials are produced almost everywhere. 
In the eastern and southern provinces, bracken is used. 


Fic. 6.—Manufacture of jars 


This plant is also used by the natives as kitchen fuel. It 
is about three feet in height, with leaves and branches like 
pine trees. The ashes of this plant are packed in a 
cloth bag and are purified with water. Only the fine 
fraction is used. The usual glaze batch is two bowls 
of the ashes and one bowl of red clay slip. The glaze 
used in the northern provinces is unknown to the author. 
The glaze used for yellow pots in Soochow also has differ- 
ent glaze materials. In glazing the dragon and phoenix 
fish jar, a mixture of resin and Wu Ming Yif is used. In 
Shensi and Chekiang provinces, large ware and small 
pieces are fired in different kilns, each of which is designed 


® This probably refers to clay steamers; some of them 
have perforated bottoms and others do not. 
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for its own purpose. The other provinces mix up these two The best porcelain is made in Ch’ing-té-chen. This is 


sizes and fire them in one kiln. 

The wide-mouth jars are made of two parts. The 
junctions are patted both inside and out with a wooden 
stick so that they are connected intimately (Fig. 6). In 
making the small-mouth jars, a fired clay ring is placed in- 
side and only the outside junction is patted. 

The jar kilns are usually constructed on an incline 
(Fig. 7). The length of the slope may extend from one 
hundred and fifty to three hundred feet. Several scores of 
kilns may be built consecutively in a train. The slope will 
cause water or rain to flow down more readily without wet- 
ting too much of the kiln and will also enable kilns to 
be built one higher than the other with the idea that heat 
may gradually rise from a lower kiln to a higher one and 
thus save fuel. The price of jars is low, but the firing ex- 
pense is high; the potters therefore usually join their ca- 
pital and work together. 

The tops of these kilns are paved with fine clay layers 
about three inches thick. On both sides of a kiln are the 
firing places, and there is a chimney every five feet. The 
smallest ware is loaded in the lowest kiln, and the largest 
in the last and the highest kiln. At the lowest kiln, the 
fire is started simultaneously on both sides. About one 
hundred catties of wood are required for firing one hundred 
and thirty catties of ware. When the firing is completed, 
the fire places are sealed up and the firing is started on the 
next kiln until the whole train is completed. 


V. Manufacture of Porcelain 

The white clay used to make fine porcelain ware is called 
Wo T’u.t Such clay is produced only in a few districts 
of China. In the North, there are T’ing-chow of Chén- 
ting, Hua-t’ing of P’ing-liang,{!! P’ing-ting of T’ai- 
and Yiti-chow of K’ai-feng.{!3 In the South, 
there are Té-hua of Chuan-chun{’!* and Wu-yiian and 
Ch’i-mén of Hui-chun.{’ Porcelain figures and toys are 
produced in Té-hua. They are good only as ornaments 
and are not for practical use. The products of northern 
districts are buff and without precious luster. They can- 
not be compared with those produced in Jao-chun of 
Kiangsi province.{!® In Chekiang province, the Ch’u 
Yaot was produced in the two towns, namely Li-shui and 
Lung-chuan of Ch’u-chow.f’! It is as black and shiny as 
lacquer. Early in the Sung dynasty, the Changt family 
built kilns at the foot of Hua-liun Mountaint of Lung- 
chuan. They made very fine ware, called Kouf'® ware 
by connoisseurs. 


10 T’ing-chow is the modern T’ing-hsien in Hopei 
province. 

11 Hua-t’ing is in the eastern part of Kansu province. 

12 P’ing-ting is east of T’ai-yiian, capital of Shansi 
province. 

13 Yii-chow is the modern Yii-hsien southwest of K’ai- 
feng, capital of Honan province. 

; 14 Té-hua is northwest of Chuan-chow in Fukien prov- 
ince, 

16 Ch’i-mén is in the southern corner of Anhwei province. 
Wu-yiian is in the northeastern corner of Kiangsi province. 

16 This refers to Ch’ing-té-chen. 

7 Li-shui is also called Ch’u-chow in modern maps; 
Lung-chuan is southwest of Li-shui; these two places are 
in the southern part of Chekiang province. 

18 There were two brothers in this Chang family who 
operated kilns; the products of the elder brother are called 
‘‘Ko”’ ware, and those of the younger one, ‘‘Ti’’ ware. 
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the place where porcelain has been manufactured from the 
ancient days to the present time. The white clay is not 
produced at this place but from the two mountains of Chi- 
men and Wu-yuan. One of these mountains is called Kao- 
liang Shan,f the earth of which is good to plant nongluti- 


nous rice and its soilis lean. The other mountain is K’ai- 


Fic. 8.—Wetting dry ware with water 


fr 3 
> 
Fic. 7.—Train of jar kilns. <a 
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hua Shan,t which produces glutinous rice, and the clay is 
plastic and soft. These two clays must be mixed in proper 
proportion in order to make them suitable for making 
porcelain. The clay is made into square blocks and trans- 
ported to Ch’ing-té-chen by junks. These two clays are 
equally weighed into a mortar. The mixture is first ham- 
mered for a day in dry state and then soaked in water jars. 
The fine fraction is decanted into another jar, and the 
coarser fraction remains at the bottom. The fine fraction 
is again divided into two fractions by the same method, so 
that fine, medium, and coarse fractions are obtained. 

A rectangular brick pool is built by the kilns in order that 
the heat can help to dry the refined clay. Clear water must 
be added to the dry clay which is ready for use. 

There are two ways of making the ware. One is by 
pressing with a mold. Ware may be either round or square, 
such as vases, jars, incense burners, and boxes, as well as 
porcelain screens and candle stands that are used in the 
imperial palaces. The molds, whether in halves or whole, 
are made of yellow clay. The ceramic mixture is shaped 
into a ware by pressing it into the mold. In case the ware 
is in parts, clay slip is used to join them together. 

The other process, throwing on a wheel, is used for such 
ware as cups, saucers, and many other articles for daily use. 
It is estimated that nine tenths of the products are round 
and the remaining one tenth is pressed. In making a 


ING 


Fic. 9.—Finishing and throwing round 
ware. 


throwing wheel, a strong pole five feet long is first buried 
vertically three feet in the ground. The remainder, about 
two feet above the surface, is used as the shaft of the wheels. 
The wheels are turned by a short bamboo stick, and a 
wooden cap is placed on the center of the wheel. In mak- 
ing cups and saucers, there is no definite shape. The clay 
is put on the cap and the wheel is turned. The workman 


cuts his thumb nails! and presses into the clay; then the 
ware is formed between his fingers and his thumbs. The 
more he makes, the better is his technique, and he can pro- 
duce thousands of cups as if they came from one mold. 
Small ware can be made on the top of the cap without any 
adjustment; but for medium-size plates and the largest 
bowls, the cap should be enlarged with clay and let dry 
before use. When the thrown ware is formed, it is turned 
over and pressed on the wooden cap; it is then sunned 
until partly dry and pressed again. After it is thoroughly 
dry, it is wet with water (Fig. 8) and placed on the cap for 
finishing (Fig. 9). Trimming is done while the wheel is 
circling, after which drawing or inscription may be added 
(Fig. 10). When the decoration is completed, several 
mouthfuls of water are sprayed on the ware before 
glazing. 

Ch’ing Liaof>”’ is not used on cracked ware, sprinkled 
ware, or brown ware. In making cracked ware, while it 
is still hot from the sun it is immediately dipped for a short 


10.—Drawing with Mohammedan 
blue. 


Fic. 


time in clear cold water. It naturally becomes cracked 
after firing. Sprinkled ware is made by the glaze forming 
dots; brown ware is obtained by rubbing the ware with a 
solution of old tea leaves. The transparent glaze used in 
Jao-chow is a mixture of clay slip from Shao-kong-tsuif>?! 


19 Chinese used to have long finger nails as a token of 
nobility. A workman, such as a thrower, must cut off 
his thumb nails in order to shape ware. 

20 “‘Ch’ing Liao’’ are ores of cobalt, copper, iron, and 
manganese. The shades of color depend chiefly on the 
constituents of the ore. Ancient Chinese potters used 
natural ore which is seldom pure, and explains why 
there are so many shades included in the term ‘‘ch’ing,”’ 
a word originally meaning ‘‘green of growing plants.” 

eee is at the southwestern corner of Ch’ing- 
té-chen. 
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and the ashes of peach and bamboo leaves. In glazing a 
ware, it is customary to rinse the inside first and then dip 
the outside so that a uniform glaze layer is formed (Fig. 
13). 

The blue color used in decoration is called Wu Min Yi. 
This metallic oxide is found within three feet of the surface 
and is produced in every province in China. It is separated 
into three grades. When this oxide is calcined, the best 
grade is characterized by its bright green color; the inter- 
mediate grade is shown to have only a faint green color; and 
the poor grade appears to havea dull gray color. The yield, 
after calcining, is about seven liang in a catty for the best 
grade, and the amount decreases for the other two grades. 
The best grade is applied only to the fine porcelain and to 
the imperial dragon and phoenix jars. It costs twenty-four 
teals per T’an® or sixty kilograms. The intermediate grade 
costs half of this amount; the poor grade is only three 
tenths. In the Jao-chow market, the best grade of color is 
called Ché Liao, ft which is produced among the mountains 
of Ch’ii-chunt and of Hsin-chunf in Chekiang province. 
That which is produced in Shang-kaof district?? is regarded 
as the intermediate grade, and that which comes from 
Fung-ch’éngf district?’ is the poor grade. 

In the preparation of color, after calcining it must be 
ground with water in an unglazed basin until a black fine 


Fic. 11.—Glazing. 


suspension is formed. This black suspension will be turned 
into an attractive blue color after firing. The purple 
cracked ware is prepared first by wetting the biscuit with 
rouge, holding it in an iron wire loop, and baking it over a 


22 Shang-kao is southwest of Nanchang, capital of 
Kiangsi province. 
23 Fung-ch’éng is south of Nanchang. 
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charcoal fire. After this, it is again rubbed with rouge.*4 
The so-called Hsiian-té{ (1427-1436) red is accomplished 
on a finished glazed ware with certain materials and tech- 
niques and baked in a low-temperature furnace to preserve 
the color. It is not due to the fact that the mercury 
oxide can retain its red color on ware after it is fired. 

After the biscuit is decorated and glazed, it is set ina 
sagger for firing. The sagger is made of coarse clay. Each 
ware is supported on a piece of clay plaque, which in turn 
sets in the sagger. The empty spaces between plaques are 
filled up with sand. A large piece of ware may take a whole 
sagger, and more than ten smaller pieces may share one. 
Good saggers may be used more than ten times; poorer 
ones may break in one or two firings. 

When the kiln is loaded, fire is started. There are twelve 
smaller round holes, which are called T’ien Chiian,f{ at the 
upper part of the kiln. The firing usually lasts for twenty- 
four hours. It is first started at the fireplaces below for 
twenty hours during which the heat travels upward. Then, 
for the last four hours, wood is fed in through the holes 
above, and the heat is forced downward (Fig. 12). Such 
a way of firing will give uniform heat distribution in the 
kiln. The ware is softened like cotton in this intense fire. 


Ls 


Fic. 12.—Porcelain kiln. 


One sample piece is taken out by an iron hook to be ex- 
amined. The fire is stopped if the sample piece proves to 
be well treated. The formation of a single ware under- 
goes seventy-two operations, excluding many minute de- 
tails. 

24 According to Sung Ying-hsing, rouge is an extract of 


red flower juice. It is therefore an organic dye color 
which does not stand at high temperature. The mecha- 


nism of the red color as described in the text is similar 
to that of paint. 
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Romanization Chinese Terms 
Tien Kung K’ai Wu 
Sung Ying-hsing Fe 
Hsiang 

Chou 

Kou Wa 
Ti Shui Wak 
Yin Wa 
Pao T’ung 
Tai-ping-fu ARF 
Wu Ming Yi Ve. 
Fang Man Chuan Fy 


Huang Pan Chuan 
Tao Chuan 


Chii Chuan 
T’an Ai 

Lin-ch’ing 
Fu Chuan PT 


Chuan Chuan 
Ping Séng Chuan 
Wang Pan Chuan 
Fu Jéng Chuan 


Fang Chuan Fy 
Soochow 
Wo T’u = +: 
Ting-chow of Chén-ting 
Hua-t’ing of P’ing-liang 
P’ing-ting of T’ai-yian 
Yii-chow of K’ai-feng 


Té-hua of Chuan-chun 


AR 


VI. Transmutation Ware and Mohammedan Blue 

During the Chéng-tét (1506-1521) period, a special offi- 
cial was sent to supervise the imperial kiln. The so-called 
red porcelain of Hstian-té was out of control. The official 
spent all he owned in order to rediscover the secret, but 
he failed. It was told that a man jumped into the kiln and 
burnt himself. The Spirit of this man inspired another 
person in his dream, and red porcelain was thus material- 


ized. This is called ‘‘transmutation ware.’ Some also 
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Chinese Terms 


Romanization 
Wu-yuan and 
Ch’i-mén of Hui-chun 
Jao-chun of Kiangsi 
Li-shui and 
Lung-chuan of Ch’u-chow 


TL 


BEEN 


Chang 
Hua-liu Mountain He wy 
Kou F 


patti 


Kao-liang Shan 
K’ai-hua Shan 


Ch’ing Liao Py Ft 
Shao-kong-tsui 
Ché Liao 
Ch’u-chun 
Hsin-chun fa 
Shang-kao 
Fung-ch’éng 
Hstian-té ‘ais 
T’ien Chuan 
Chéng-té 
Hui Ch’ing 
Fu Tao Ch’ing 
NOTES ' 

Fén-yi 
Ch’ung-chén igi 


BER 


Tung-tu-hsien 
Tsinan 


said that deer, elephant, and other curious porcelain ani- 
mals were formed in the transmutation kiln, but all 
these are mere rumors to make the story more mysterious. 

Hui Ch’ing,t or the Mohammedan blue, was the Ta 
Ch’ing{ from Tibet, also known as Fu Tao Ch’ing.{t The 
best grade of Wu Ming Yi gives almost the same result as 
the Mohammedan blue; it is, therefore, not the Ta Ch’ing 
that can preserve its original color after being subjected to 
intense heat treatment. 


CHINESE PORCELAIN AT FREER GALLERY OF ART 


By Grace DuNHAM GUEST* 


The Freer Gallery of Art, in Washington, D. C., de- 
voted as it is to the acquisition and study of Oriental fine 
arts, possesses a collection of pottery of the Far East 
and of the Near East which is representative of the 
best work of the past. China is known to be the source of 


* Assistant Director, Freer Gallery of Art. 


all ceramic art in eastern Asia, and since the 17th century, 
it has been the teacher of the West as well. A collection 
of fine Chinese pottery and porcelain, such as that at the 
Freer Gallery, therefore leads to the very fountainhead 
of the potter’s art, and it serves to uphold the highest 
standards of excellence. The potters in China possessed 
their share of the extraordinary faculty of the race for 
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keeping a fresh and sensitive feeling for form, color, tex- 


ture, and decoration while achieving technical perfection. 


The most important early piece at the Freer Gallery 
(Fig. 1), a recent accession, and so far unique, dates from 


the Shang dynasty (14th to 12th century B.c.). It 
white, ovoid jar, 0.332 high, made of kaolin, polished 
It was thrown on a 


but unglazed. not 


thought to have been made over a form by the beater pro- 


cess. The decora ion, which displays a conventionalized 


Fic. 1. Jar from An-yang, late Shang (14th to 12th 


century B.C.). 


dragon on the shoulder, is carved in countersunk relief. 
In spite of its early age, it iselegant, form 1, and completely 
assured. 


Glazed Pottery 

The earliest glazed pottery 
is represented in a group of 
mortuary vessels from the Han 
period (2d century B.c. to 2d 
century A.D.). The large ves- 
sels are wheel-made of a soft 
gray or reddish clay. They 
were originally covered with 
a leaf-green lead glaze, which 
is now decayed, displaying a 
gold or silver iridescence—‘ ‘the 
contribution of chemistry to 
art.” Although these pots 
were made as receptacles for 
food and drink offerings to be 
buried with the dead and never 
to be seen of men, they were 
honestly made and finished and 
are attractive for their adven- 
titious coloring and for their 
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Fic. 2—Tz’ti-chou 
vase, Sung dynasty (12th 
to 13th century). 


Chinese Porcelain at Freer Gallery of Art 


wheel but is 


mask- 


modeled 


fine form and interesting details. The 
and-ring handles and encircling fillets are reminiscent of 
bronze prototypes, and the bands of running animals 
which appear on some vessels indicate contacts with the 


animal art of far-off inner Asia. The separate animal 


Fic. 3.--Ting-yao plate, Sung dynasty (12th to 18th 


century). 


forms were apparently made in molds and were luted 
on to the body before glazing. 

To the appreciative visitor, however, whether ceramist 
or layman, the large group of pottery from the T’ang and 
Sung periods, (7th to 13th century a.p.) offers the most of 
pleasure and interest. In this notice, it is possible only 
to suggest the variety of body, form, glaze, and decoration 
employed during these periods in the imperial factories, 
such as that at Tz’ti-chou, which operated for centuries. 
Early Tz’ti-chou is represented in the collection by a plate 
painted in red and green enamels on an ivory-white glaze. 


Fic. 4. tea bowl, Sung dynasty (13th 


century). 


Chien-yao 


Sung Tz’ti-chou is represented by a white vase carved in 
relief under a transparent glaze (Fig. 2); a pale-green 
other vases painted in brilliant black on 

and a large jar covered with ‘“‘mirror- 


carved vase; 

creamy white; 
black’ glaze adorned with a sweeping spray of leaves 
painted in brown luster. 
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White Ting-yao is exemplified in a tall ovoid vase 
covered with a thick, lustrous mat glaze which defies 
description or imitation, and in bowls and plates which 
have a light, thin body with delicate floral designs incised or 
stamped in the biscuit (Fig. 3). 


Celadon Types 

The Freer collection contains many examples of several 
celadon types which range in color from gray to gray- 
green, ice-green, and bluish gray-green, some displaying a 
brown crackle and others an unbroken lustrous surface. 


Fic. 5.—Chiin-chou yao flowerpot, Sung dynasty 


These are variously classified as Kuan-yao, Ko-yao, 
or Lung-ch’iian yao, according to differences of body and 
glaze, but they have in common the serene qualities of 
smooth texture, lovely color, and simple form. Another 
group is that of the strong brown or black Chien-yao 
tea bowls with their copper or silver striations. The 13th- 
century bowl in Fig. 4 has a thick purplish black glaze 
which stops at an even welt above the base, and it is richly 
dappled with silver spots which decrease in size as they 
crowd toward the center. 


Fic. 6.—I-hsing teapot, Ming dynasty (16th century); 
attributed to Kung Ch’un. — 

Stoneware 
Another and different Sung group is that of the Chiin- 
yao, a heavy stoneware characteristically covered with a 
clear or a misty blue and olive-brown which merge into a 
brilliant transmutation or ‘‘flambé” glaze. Many of 
these pieces are in the form of flowerpots, flower holders, 
and bulb bowls (Fig. 5). The blue is sometimes used 
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alone and sometimes on the inside of pot or bowl, the ex- 
terior of which is covered with a brilliant soft dappled 
glaze which may show predominating tints of aubergine, 
plum-purple, rose-crimson, or strawberry red; the olive- 
brown or gray shows on the edges and base. Other bowls 
and vases are glazed in clear, pale blue with splashes of 
these more brilliant colors on the surface. 


~Porcelain bowl, Ku Yiieh Hsiian type; Yung- 
chéng period (18th century). 


Fic. 7. 


Fic. 8..-Korean wine ewer, Korai period. 


A late type of stoneware, known as I-hsing (sometimes 
called buccaro) is exemplified in a fine group of small tea- 
pots and objects for the writing table, dating for the most 
part from the 16th to 17th century and signed by their 
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These small gems of ceramic art are made of 


makers. 
blended clays, hard-fired, and unglazed but with a natural 


gloss. The color ranges through various shades of red and 
brown. They are distinguished for the perfection of their 
forms and the exquisite finish given to decorative details, 
whether engraved inscriptions, applied naturalistic de- 
signs, or stamped diaper. The true form of the teapot 
(the ancestor of the European teapot) is attributed to the 
I-hsing potter, Kung Ch’un (1506-1521), and one of the 
pots in the Freer group bears his signature (Fig. 6). 


Porcelain 

The Freer Gallery collection, devoted more especially 
to soft-paste pottery, possesses only a small number of 
pieces of the famous porcelain of later periods, but these 
are of the most exquisite quality. There are several 
bowls of the Yung Chéng period (1723-1735) and a vase 
of Ch’ien Lung (1736-1795). They are made of delicate 
translucent porcelain with floral and landscape designs 
painted in overglaze enamels. Figure 7 shows the bam- 
boo sprays inlaid in two tones of green enamel in a delicate 
rose-pink glaze, and the inside and the foot are covered by 
a luminous white. 


China since the art had its inception there is that of the 
Korean mortuary pottery, the best of which dates from 
the Korai period (942-1392) and consists of ritual wine 
ewers, vases, wine cups and stands, bowls, and boxes 
(Fig. 8). These were originally placed in stone coffers and 
buried with the dead. Some are glazed in white, but by 
far the greater number are the celadons, most to be de- 
sired when they achieve a soft and lustrous glaze of a 
subtle bluish gray-green color. Some are undecorated, 
and some, like their Chinese prototypes, are decorated with 
designs incised, stamped, or carved underglaze or painted 
overglaze. To these familiar processes, the Korean 
added a method of decoration that he developed to per- 
fection and which was later imitated by the potters of 
southern Japan. This design was inlaid in white and 
black clays in the biscuit so that it was incorporated in the 
body under the glaze. Formal flower sprays and com- 
positions of cranes, plants, and clouds are characteristic 
Korean designs. 

The Japanese pottery collection is also highly repre- 
sentative of the best work in Japan (16th to 19th century) 
from many towns and provinces and includes types that 
come either directly from China, the primal source, or 


Korean Pottery from Korea. There are also fine examples of Near Eastern 
Another important pottery group associated with pottery. 
CERAMIC HISTORY 
— 


CENTENARY ANNIVERSARY OF 


The Harker Pottery Company, the oldest earthenware 
pottery in the United States, has completed one hundred 
years of continuous and successful production of dinner- 
ware and clay accessories. The pottery was launched in a 
log cabin early in the spring of 1840 by Benjamin Harker, 
and it remained on its original site for ninety-one years. 
In 1931, the plant was moved to a more compact and 
modern building in Chester, directly across the Ohio River 
from its former location. 

On September 4, 1849, Benjamin Harker and his wife 
Annie, sold the pottery to their oldest son, George S. 
Harker, and to Mathew Thompson, and the firm became 
known as the Harker & Thompson Company. 

A few months later, when James L. Taylor came into the 
partnership, the name was changed to Harker & Taylor 
Company. During the next few years, the partners 
changed frequently, but George S. Harker remained as the 
head of the firm. 

In January, 1853, Mr. Thompson sold his share to Stock- 
dale Jackman, who a few months later sold out to Ezekiel 
Creighton. The latter became a victim of tuberculosis 
and a year later sold his share to George S. Harker, who 
then became the sole owner. The plant was known for- 
mally as The George S. Harker Pottery Company, but like 
all pioneer potteries, it had a nickname, “The Euturia 
Works.” 

* Excerpts from East Liverpool Review, January 5, 1940; 
article credited to Lucille T. Cox. 
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HARKER POTTERY COMPANY* 


George S. Harker died on July 14, 1864, after a very 

short illness. He was only forty years old. There was 
apparently no one to carry on the work of the pottery. 
His two sons, William W. Harker and Harry N. Harker, 
were small children and, although his wife inherited her 
husband’s interest in the pottery, she did not become ac- 
tively interested in its direction. 
_—Mr-Hearker's brother-in-law, David Boyce, stepped into 
the breach and, together with Benjamin Harker, Jr., 
managed the pottery until 1876 when W. W. Harker was 
ready to carry on his father’s work. In 1877, Benjamin 
Harker, Jr., sold his interest and withdrew from the firm. 
The pottery retained its name, The George S. Harker & 
Company. 

In July, 1889, twenty-five years after the death of their 
father, the brothers incorporated the firm, and W. W. 
Harker became its first president and retained that position 
until his death in 1928. At the time of the incorporation, 
the organization assumed its present name, The Harker 
Pottery Company. In 1895, Charles R. Boyce, one of the 
most highly respected pottery executives in the history 
of the industry, became an associate of the Harker firm as 
secretary and served in that capacity for thirty-nine years 
until his death in 1934. 

His sons, David and Robert Boyce, are now executives 
in the organization. Following the death of W. W. 
Harker, his younger brother, H. N. Harker, became presi- 
dent of the firm and is today, without a doubt, dean of 
American pottery manufacturers. 
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Presents Colorful Story 

The story of the Harker Pottery Company is as colorful 
and brimming with human interest as any in the annals of 
industrial history. 

In 1839, Benjamin Harker, living in one of the great 
cities of England, sold all of his possessions, turned the 
money into gold, and came to the United States with his 
family to buy a farm in Ohio. 

When they arrived in Pittsburgh, he rented a house for 
his wife and children. Accompanied by his eldest son, 
George S. Harker, the Englishman started on horseback 
for Ohio. They arrived in East Liverpool late one sultry 
August afternoon and obtained rooms at the Mansion 
House. 


George S. Harker (from collection of H. B. Barth). 


The village was a desolate, lonely place on a narrow 
stretch of land a few feet above the Ohio River. There 
were no industries and no prospects of a future develop- 
ment as state roads, railroad promotions, and civic oppor- 
tunities had a unique manner of ignoring East Liverpool. 
Mr. Harker had no intention of remaining here. As soon 
as it was daylight, he planned to continue on into Ohio 
and establish his farm in a more prosperous community. 


Farm Bought for $3700 
That night the Englishman was approached by a farmer, 
Abel Coffin, who owned fifty acres of land and Custard’s 
Island (now known as Babb’s Island) a short distance east 
of the village. He wished to move his family into town 
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and was willing to sell his holdings for a low sum. The 
next day, Benjamin Harker and his son visited the farm 
which bordered the river and extended some distance up 
the hillside where there were clay and coal mines. 

The timber was uncut, and the bottom land was wide 
and exceedingly fertile. The prospective farmer was im- 
pressed with the farm and purchased the land, buildings, 
crops, stock, and equipment for $3700. 

The Harkers were now ready to complete the last lap of 
their long journey. They loaded their possessions onto a 
flatboat and started down the Ohio River, arriving at 
their new home late in the afternoon of September 4, 1839. 
Mrs. Coffin was preparing supper and Abel was about to 
do the chores. The Harkers tied their boat to a tree 
stump and came ashore. Within an hour the Coffins had 
moved out, and the newcomers were in possession of the 
farm. They visited the barn and found six cows waiting 
to be milked. It was the first time any member of the 
family had seen a cow at close range. 


James Bennett Arrives 

A few weeks later James Bennett, the founder of the 
American earthenware pottery industry, arrived in East 
Liverpool to build his first pottery. He wasa poor English 
potter with no capital but with plenty of vision. He was 
certain that the clays in the hills about East Liverpool 
would produce excellent Rockingham and yellow ware. 
Some of the citizens were amused because it never had 
occurred to them that the same clay they used as white- 
wash would prove to be the salvation of the town. 

There were, however, some of the residents who did not 
laugh at Mr. Bennett's seemingly preposterous idea. One 
of the men who considered the plan feasible was Benjamin 
Harker. He supplied Bennett with clay and watched with 
deepening interest as the latter went about his preparations 
for making pottery. 

Harker was not a potter, but he had the foresight to 
realize that this industry might prove profitable. After 
the first kiln of ware from the Bennett pottery was drawn 
early in the spring of 1840, the English farmer decided he 
would try his hand at making crockery. 


Log Cabin Pottery 

On his farm was a small log cabin used by some former 
occupant for distilling whisky. There, in that one-time 
primitive brewery, was founded the Harker Pottery Com- 
pany. The first home of America’s oldest pottery con- 
sisted of one room, a sliphouse, and an outside kiln. The 
blunger used in mixing the slip had been made by Isaac 
Knowles, the town carpenter. 

The clay was dug from the clay mine high above the 
small shop and conveyed to the pottery by an ingenious 
system of chutes. It was ground by eight-year old Harry 
Martin, who stood beside a bench pulverizing the mineral 
with the use of a small bowl and pestle. The equipment 
was primitive, and the ware produced was of inferior 
quality. For two years the intrepid Englishman struggled 
at the task of making dishes, an art he knew nothing 
about. In 1842, he leased the plant to John Goodwin, an 
experienced potter from Staffordshire. 

The ware immediately became of higher quality and 
found a ready market. It was retailed by the means of 
pushearts, potwagons, and river trading boats. Mr. 
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Goodwin and his two partners, Thomas Croxall and 
Edward Tunnecliff, knew the art of making dishes and, as 
part of their agreement with Mr. Harker, taught the latter’s 
sons, George S. and Benjamin, Jr., the various trades of 
the pottery. 

Despite all precautions, disaster and misfortune visited 
the plant frequently, and in 1843, after an unfortunate ex- 
perience in overfiring the kiln and the subsequent loss of 
valuable ware, Mr. Goodwin decided to dissolve the part- 
nership. Once again Benjamin Harker had a pottery to 
operate. This time, however, he was able to profit by 
the training his two sons had received, and for several 
years the farmer and his youthful assistants made dishes 
without the aid of trained potters and after a time were 
able to produce credible ware. 


Taylor Becomes Partner 

In 1850, James L. Taylor was admitted to the partner- 
ship and, together with George S. Harker, who had be- 
come the recognized head of the Company, decided to 
prove that their Rockingham ware was as good as any of its 
type being produced by foreign pottery manufacturers. 
They met with much opposition and some ridicule. The 
youthful partners, however, were determined to prove 
their point, and they entered some of their ware in an 
exhibition sponsored by the Massachusetts Charitable 
Mechanic Association in Boston. 

This was a bold move as many of the exhibitors were 
famous pottery makers from the old world. When the 
awards were made, however, the Rockingham ware of 
Harker & Taylor Company was given first prize. The men 
were now convinced that the ware produced in their small 
pottery was exceptional. The medal awarded the Harker 
& Taylor Company in 1850 is now a part of the Historical 
Society Exhibition at Carnegie Library in Pittsburgh, Pa. 

In 1854, George S. Harker became the sole owner of the 
Pottery, and the name was changed to the George S. 
Harker Pottery Company. When the Civil War began in 
1861, the pottery was the most prosperous in town. It 
had been fortunate enough to survive the black years of the 
fifties, it had seen many potteries in East Liverpool close 
their doors, and some of the one-time pottery owners were 
glad to receive work at the bench. 


Modern Equipment 

The plant had as modern equipment as it was possible to 
obtain. It conquered the annual winter slump, and it 
was the first pottery in the village to prove that pottery 
manufacturing need not be seasonal. This alone was a 
great achievement. For 150 years, dishes could be made 
only in the spring and summer. The Harker Pottery 
Company disproved that theory. 

Its operating expenses were a marvel to the town people, 
who liked to boast about how much straw, coal, and min- 
erals the pottery was consuming. The factory was using 
1000 bushels of coal each week, it was paying out $50 
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yearly for manganese, $100 a year for spar flint, and $2500 
for lead. It required fifty tons of straw every twelve 
months and $400 a week to meet the overhead. The fac- 
tory employed from fifty to sixty men, and it was producing 
$40,000 to $50,000 worth of ware annually. The products, 
at the time of the Civil War, were encaustic floor tile, cane- 
colored and sage-colored ware, Rockingham, queensware,and 
yellow ware. This was the Harker Pottery in July, 1864. 

Because of its location along the river, the Pottery be- 
came the victim of many floods. The most disastrous 
was in February, 1884, when the river rampaged to a 
height never before known in the Valley. After the waters 
had receded, H. N. Harker returned to the plant to find 
great loss and destruction on every hand. In the green 
room, of all the boards of ware ready for the kiln, only 
six covered dishes remained whole. He marked the fol- 
lowing inscription on the bottom of one the dishes and had 
it sent through the kiln: 


‘One of the six covered dishes, only board of ware left 

in green house after flood of Feb. 7, 1884.”’ 

Mr. Harker keeps this dish on his desk as a souvenir. 

In 1931, the Company was faced with the decision either 
of remodeling its plants on the River Road or of moving 
to new quarters. An important factor in the reconstruc- 
tion plans was the ever-present danger of floods. The 
owner finally decided to abandon the 91-year old site and 
move to safer quarters. Accordingly, they purchased the 
Chester plant of the Edwin M. Knowles China Company, 
located high on a bluff overlooking the Ohio River, out of 
the reach of high water. The flood of 1936 would have 
caused a greater loss to the Pottery than that of 1884 but 
it was safe in its new location. 


Loses None of Its Traditions 

It is a long step from the first crude yellow ware made in 
a log cabin deep in a virgin woods to the attractive dinner- 
ware and kitchenware, known as ‘‘The Ware of Tomor- 
row,’ now being produced in the Chester plant. Since the 
moving day in 1931, the Company has been adding new 
equipment, additions to the buildings, and improvements 
of all descriptions, including a beautiful sample room. 
The oldest pottery in the United States today is a thor- 
oughly modern dinnerware factory. 

It has not lost its traditional background, however, nor 
have the ideals vanished for which the firm is famous. 

In the parlance of the early potter, the Harker Company 
is a family shop. Literally, this means that there is a 
friendly, democratic relationship between employer and 
employee. There have been many ‘‘father-to-son com- 
binations” in this pottery, and several employees have 
grown old in the service of the firm. 

Perhaps one of the important reasons for the one hun- 
dred successful years enjoyed by the organization is the 
continued friendly cooperation between the executive of 
the Harker Pottery Company and the man-at-the-bench, 
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ACTIVITIES OF THE SOCIETY 


ERNST A. HAUSER, THE EDWARD ORTON, JR., FELLOW LECTURER 


The officers of the Fellows of The American Ceramic 
Society have announced that Ernst A. Hauser has accepted 
their invitation to give the annual Edward Orton, Jr., 
Fellow Lecture at the Forty-Third Annual Meeting of 
The American Ceramic Society. The subject of Dr. 
Hauser’s address will be ‘‘Colloid Chemistry in Ceramics.” 


Ernst A. Hauser 


Biography of Dr. Hauser 


Ernst A. Hauser was born in Austria in July, 1896. 
He was graduated from the Akademische Gymnasium in 
Vienna in the spring of 1914. In 1921, Dr. Hauser, 
majoring in physicochemistry, was graduated from the 
University of Vienna with the degree of Doctor of Phi- 
losophy. For one year following his graduation, he was 
private assistant to Max Born in the Physics Department 
of the University of Géttingen. He then became head 
of the Colloid Chemical Laboratories of the Metallgesell- 
schaft A.G. in Frankfurt a. Main. 

In 1928, Dr. Hauser was appointed nonresident asso- 
ciate professor of chemical engineering at the Massachu- 
setts Institute of Technology, where he gave summer 
courses and lecture series. 

From 1932 to the summer of 1935, he was chief chemist 
of the Austro-American Rubber Works, Ltd., Vienna, 
Austria. 

Dr. Hauser established his permanent residence in the 
United States in the autumn of 1935, when he became 
resident associate professor of chemical engineering at 
the Massachusetts Institute of Technology. He is in 
charge of the Colloid Chemistry Division of the Depart- 
ment of Chemical Engineering. 

Dr. Hauser is author of a great number of publications 


in the fields of colloid chemistry, technology of rubber, and 
particularly the colloid chemistry of rubber latex, and 
theoretical and applied colloid chemistry in general. He 
has written several books, which include Latex, Handbook 
of Complete Technology of Rubber, Colloid Chemistry of 
the Rubber Industry, Colloidal Phenomena, and Experi- 
ments in Colloid Chemistry. 

He has made special studies in the colloid chemistry of 
clay minerals; rubber and rubber latex, including the 
problem of vulcanization, polymerization and depoly- 
merization of high molecular organic compounds (syn- 
thetic rubberlike substances and plastics); surface and 
interfacial tension; and gelation. 

Dr. Hauser has traveled widely, particularly in Japan 
and the Far East. In the latter, he has carried out ex- 
tensive studies in the field of rubber. 

He is a member of the American Chemical Society 
(Chairman for 1940 of the Colloid Division); Kolloid 
Gesellschaft; Honorary Member of the French, Belgium, 
and Japanese Societies of Rubber Chemists; Fellow of the 
Royal Institution of the Rubber Industry, London; Hon- 
orary Correspondent of the British Rubber Manufacturers 
Association; and Fellow of the American Association for 
the Advancement of Science. 

Scientific awards, which have been presented to Dr. 
Hauser, include the plaque of the German Society of Rubber 
Chemists, the Harries Medal, and the Medal of the 
Malayan Agri-Horticultural Society. 


SYMPOSIUM ON COLOR AT BALTIMORE 


The Color Committee, of which Woldemar Weyl of 
Pennsylvania State College is chairman, is arranging a 
Symposium on Color for the Annual Meeting of The So- 
ciety in Baltimore. Deane B. Judd, National Bureau of 
Standards; Campbell Robertson, DuPont Company; 
and others, who have had a wide experience in the field, 
have agreed to describe technical developments in the 
science of measuring and describing color. 

To focus attention on the practical color problems of the 
ceramic industry, a ‘‘Mr. Ceramist’”’ will take part in the 
program and ask the speakers questions about color which 
confront the average ceramist. If any ceramists have 
practical questions on color which they would like to hear 
discussed at*this Symposium, they are asked to send them 
immediately to Dr. W. A. Weyl, Pennsylvania State 
College, State College, Pa. 


GOOSE PIMPLES IN BALTIMORE 
OR HARPS IN HEAVEN 


By Harovp S. Nasu* 


That’s right! If you’re figuring on playing a harp in 
paradise, you probably need all your time reading up on it. 
I don’t care much about twanging one of the things myself. 

Aren’t you having any fun? Don’t you ever go places 
and do things? Would it upset you to be caught in the 
rain without rubbers? Does your conversation consist of 
Dorothy Thompson and the Readers Digest? Are you 
misunderstood and unappreciated? Do common things 
bore you? Doesa pen roughen your fingers and are stamps 
distasteful to you? Is your muse delicate? Do ideas 
frighten you? Are you worried about culture and what 
people think of you? Better get a harp: you’re dead 
right now. 


* Chairman, Art Division, The American Ceramic So- 
ciety. 
Vol. 20, No. 1 
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Or are you still able to raise goose pimples? Can you 
find satisfaction in enthusiasm for a common interest? 
Are you healthy enough to give as well as take? 

A Meeting program need not and should not be a purely 
formal thing. It should be a splendid exchange of ideas 
and enthusiasms. 

If you can’t write at length, write briefly. Better than 
any one paper I can think of would be a kind of composite 
one made up of contributions of a great many genuinely 
interested Members of The American Ceramic Society. 

God send us goose pimples! 


CERAMIC CAMERA CLUB 


The Third Annual Salon of the Ceramic Camera Club 
will be held March 30 to April 5, 1941, in the Lord Balti- 
more Hotel, Baltimore, Md., at the Forty-Third Annual 
Meeting of The American Ceramic Society. 

It has been difficult in the past to get all of the members 
of the Club to exhibit even one print, although there are 
many classifications for judging entries, and the exhibitor 
may display many quality prints to his liking. 

A competent jury, headed by J. S. Rowan, Secretary of 
the Pictorial Division of The Photographic Society of 
America, has been secured. Other members are Charles 
E. Emery and W. D. Barkley. 

Try for some excellent prints in the scientific and in- 
dustrial fields. Many members mail four pictorial prints, 
four pictorial portraits, or even three portraits, and pass 
up something worth while in the daily routine in ceramics. 

The members of the Frazier Award Committee are 
Francis C. Flint, Joseph P. Thorley, and Charles D. 
Spencer. 

The members of the Club are being urged to bring their 
own cameras to Baltimore. 

—E. L. HETTINGER, President, and 
J. EARL FRAZIER, Secretary 


Tetrick, Assistant Chairman, Baltimore Local 
Committee 


James D. 
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ANNUAL MEETING PLACE POLICY 


A report and recommendations concerning an Annual 
Meeting place policy have been presented by a committee 
comprised of J. E. Hansen, E. H. Fritz, and R. E. Birch, 
Chairman. In arriving at their conclusions, the Com- 
mittee considered the distribution of membership and of 
ceramic centers, membership growth, hotel facilities, and 
other factors. The primary conclusion was that more 
than half of the Annual Meetings should be held in the 
Central District but that each of the outlying districts 
should normally be visited within any ten-year period. 

It was considered that the membership districts and 
available Meeting cities could be classified as (1) Central: 
Columbus, Cleveland, Pittsburgh, Cincinnati, Detroit; 
(2) Central Northeastern: Buffalo, Toronto; (3) Eastern: 
Baltimore, Washington, Philadelphia, New York, Atlantic 
City, Boston; (4) Western: Chicago, St. Louis; and (5) 
Southern: Atlanta, Birmingham, New Orleans, Asheville. 
This does not, however, exclude other cities with suitable 
facilities. 

The report concluded with the following recommenda- 
tions: 

(1) That the number of Meetings per decade in each 
geographical district shall be as follows: 


Central 5 (to 6) 
Central Northeastern (0 to) 1 
Eastern 2 
Western l 
Southern (0 to) 1 


(2) That no more than two successive Meetings shall be 
held outside the Central District. 

(3) That cities having facilities such that all registration 
and technical sessions can be held in a single hotel shall be 
favored for Meetings. Somewhat less satisfactory hotel 
facilities should not alone bar the selection of a Meeting 
city, particularly when other cities in the same geographical 
district do not provide better facilities. 

(4) That tentative planning for Annual Meeting places 
shall be for a ten-year period and definite selection of cities 
shall be for a three- to four-year period. 

It is recommended also that the Board of Trustees shall 
delegate to the Executive Committee the primary ad- 
ministration of this Annual Meeting policy. 

After discussion of the report, it was moved and 
unanimously carried that these recommendations be 
adopted as the Annual Meeting place policy. 


INSTITUTE OF CERAMIC ENGINEERS 


Nominations for Officers, 1941-1942 
For President: E. H. Fritz, Westinghouse Electric & Mfg. 
Co., Derry, Pa. 
For Vice-President: H. M. KrANER, Bethlehem Steel Co., 
Bethlehem, Pa. 
For Secretary: H. B. DuBors, Consolidated Feldspar Corp., 
Trenton, N. J. 
For Trustee: H. G. Woirram, Porcelain Enamel & Mfg. 
Co., Baltimore, Md. : 
For Nominating Committee A: W. Ke1tH MCAFEE, Uni- 
versal Sanitary Mfg. Co., New Castle, Pa. 
For Nominating Committee B: R.S. Brapiey, A. P. Green 
Fire Brick Co., Mexico, Mo. 
—T. A. KuINEFELTER, Chairman, Executive 
Nominating Committee 


Membership in 

The American Ceramic Society 
FOR CONTINUING EDUCATION 
IN CERAMICS 
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Don Hagar Has “Tom Harmon’’-ized the All-Time 
Membership Record 


His Team Gained 119 Personal and 23 Corporation in 1940 
Has Exceeded All Previous High Scores 
Has Offset Loss of Overseas Paid Members and Subscriptions 
Has Low Record of Resignations 
Has Realization That Even Larger Investments Should, Can, 


and Will Be Made by Ceramic Persons and Corporations in 


The American Ceramic Society 


Because Such Investments Pay Big Dividends 


Paid Membership Record 


Date of Record | Deferred Subscriptions Monthly | Total 
Personal Corporation Sales | Circulation 
_ December 22, 1937 | 1713 220 12 523 2202688 
December 19, 1938 1815 222, | 26 589 220, =2872 
| December 19, 1939 «1876 237 27 642 220..~~—«3002 
| January 22, 1940 | 1930 | 244 23 656 220 | 3073 
| February 20, 1940 243 220 | 3134 
| April 17, 1940 | 1724 241 30 522 220 | 2737 
| May 21, 1940 1801 247 27 552 220. | ~ 2847 
June 19, 1940 "1839 #251 556 220 2894 
July 18, 1940 | 1870 | 32 561 | 220 | 2937 
August 19, 1940 1885 254 31 | | | 
| September 19, 1940 1892 255 | 2967 
October 21, 1940 1910 256 27 569 220 »«~=—s2982 
| November 19,1940 1950 259 £26 567 220 
| December 20, 1940 1995 260 25 574 220 ©3074 
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NEW MEMBERS FOR DECEMBER 


Corporation 

SURFACE COMBUSTION CORPORATION, Harvey C. Weller 

(voter), 2375 Dorr St., Toledo, Ohio. 
Personal 

BAUMLER, Kar_, 165 8th St., N. E., Medicine Hat, Al- 
berta, Canada; superintendent, Alberta Clay Products. 

BINDER, FREDERICK W., Dunkirk Glass Works, Inc., Dun- 
kirk, N. Y.; treasurer. 

BLaAzER, NOE. E., 455 Vermont Ave., Berkeley, Calif.; 
engineer, Porcelain Dept., Westinghouse Electric & Mfg. 
Co. 

BRENNER, HAROLD M., Box 519, Washington, Pa.; factory 
superintendent, B. F. Drakenfeld & Co., Inc. 

Brown, F. O., Dunbar Glass Corp., Dunbar, W. Va.; 
chemist. 

*BurRows, O. Mason, Highland Ave., Holden, Mass.; 
ceramist, Norton Co. 

*Harr, R. S., Jr., 19 Willard St., Hartford, Conn. 

*HASTINGS, FRANCIS H., 16 Forest St., Hartford, Conn.; 
chemist, Hartford Faience Co. 

HUNSICKER, HAROLD W., 1649 Elberon Ave., Cleveland, 
Ohio; teacher of ceramics. 

*KEITH, WENDELL P., College of Mines, Ceramic Div., 
Univ. of Washington, Seattle, Wash.; instructor in 
ceramic engineering. 

MatTTEson, GILBERT D., 382 Brunswick Ave., Trenton, 
N. J.; Ceramic Development, Inc. 

MorGAN, STUART F., 18 Cooke St., Fairhaven, Mass.; 
research engineer, J. I. Paulding, Inc. 

*OrRTH, HOWARD S., 965 West 5th Ave., Columbus, Ohio; 
vice-president, Industrial Ceramic Products, Inc. 

OSTRANDER, EUGENE C., Kopp Glass, Inc., Swissvale, Pa.; 
chemist. 

PAULIN, CAMERON St. JOHN, 742 Spadina Ave., Toronto, 
Ont., Canada;. professor, Ontario College of Art. 

PERKINS, LYLE N., Parkview Apts., No. 14, Hershey, Pa.; 
ceramic instructor, Hershey Industrial School. 

REARDON, LESLIE J., 101 Park Ave., New York, N. Y.; 
chief engineer, Structural Clay Products Institute. 

SARRAF, EDWARD M., 20001 Laurel Ave., Rocky River, 
Ohio; sales representative, Harbison-Walker Refrac- 
tories Co. 

ScHuH, ARTHUR E., Thomas Ave. & Orchard Rd., River- 
ton, N. J.; director of research, United States Pipe & 
Foundry Co. 

SEITz, WOLFRAM, 3601 Santa Fe Ave., Los Angeles, Calif.; 
chemist, Glass Containers, Inc. 

*SHANDS, EVERETT H., George D. Roper Corp., Rockford, 
Ill.; ceramic engineer. 

SMOKE, JOSEPH E., 304 Neville St., Perth Amboy, N. J.; 
ceramist, National Porcelain Co. 

TUCKER, BRADFORD S., E. J. Lavino & Co., 1528 Walnut 
St., Philadelphia, Pa.; salesman. 

Woop, BEATRICE, 11567 Acoma St., North Hollywood, 
Calif.; potter. 

Students 

University of Illinois: M. KENNETH BLANCHARD and 
O. CooPER. 

Missouri School of Mines: LeroNARD H. Boz, JAMES 
Crookston, F. R. JOHN R. HUMPHREY, C. A. 
LAMBELET, and FRANK C. STEIMKE. 

New York State College of Ceramics: 
BLL. 

University of Washington: RaLpH L. Hawks. 

*Indicates former member of The Society rejoining. 


ARTHUR L. Pow- 


MEMBERSHIP WORKERS’ RECORD 


Corporation 
Office 
Personal 
A. A. Ayars 2 J. D. Sullivan 1 
A. L. Bennett 1 C. H. Zwermann 1 
Donald Hagar 16 Office 2 
Frederick Heath, Jr. 1 


(1941) 


Student 
R. M. Campbell 1 R. K. Hursh 
C. G. Harman 1 C. H. Zwermann 1 
P. G. Herold 6 
Grand Total 35 


ROSTER CHANGES DURING DECEMBER* 


Personal 

BaLcom, Puitip D., 82 Cedar St., 
(Quincy, Mass.) 

BALDWIN, WILLIAM J., c/o Mrs. W. Chase, 368 Villa Ave., 
Buffalo, N. Y. (Mansfield, Ohio) 

BELL, JOHN W., Bureau of Standards, Dept. of Commerce, 
Washington, D. C. (Willamina, Oreg.) 

BRUMBAUGH, W. VERNON, National Lime Association, 
927 15th St., N. W., Washington, D. C. (formerly in 
name of John W. Stockett, personal member) 

BROOKS, SIDNEY J., 765 Parkwood Dr., Cleveland, Ohio 
(Columbus, Ohio) 

CLINE, ROBERT W., 239 Willow Ave., Apt. 2, Takoma 
Park, Md. (Manteca, Calif.) 

CoLEMAN, RoBERT L., 8137 S. Michigan Ave., Chicago, 
Ill. (Davenport, Iowa) 

EBRIGHT, Mort W., Route 2, Louisville, Ohio (Canton, 
Ohio) 

Foote, E. H., Jr., Akron Rd., Medina, Ohio (Athens, 
Texas) 

Humpurys, JAMES M., 121 Government St., Victoria, 
B. C., Canada (New Brunswick, N. J.) 

KERN, EpwarbD F., Route 2, Argyle, Washington County, 
N. Y. (New York, N. Y.) 

KoustaD, JoHN H., Y.M.C.A., Box 231, Perth Amboy, 
N. J. (Tiffin, Ohio) 

KUECHLER, ADOLPH, Waltham 
Waltham, Mass. (Tiffin, Ohio) 

KuRz, WALTHER, 438 Hoboken Ave., Jersey City, N. J. 
(Perth Amboy, N. J.) 

LAMPMAN, CHARLES M., JR., 25 New Hampshire Ave., 
Pittsfield, Mass. (Alfred, N. Y.) 

Leavy, JoHN C., 1404 Garven Ave., Asbury Park, N. J. 
(Dauphin County, Pa.) 

Litty, ADAM, 8010 Hohman Ave.,’ Munster, Ind. (East 
Chicago, Ind.) 

McDoweEL_, SAMUEL J., Box 176, Oak Hills, Metuchen, 
N. J. (Keasbey, N. J.) 

Merry, W. H., National Sanitary Co., Salem, Ohio (for- 
merly in name of Louis Probst, personal member) 

Nyman, P. V., Ball Brothers Co., Muncie, Ind. (formerly 
in name of F. L. Macnamara, personal member) 

Priest, Harry C., 311-A Drinkle No. 3, Saskatoon, Sask., 
Canada (Aldershot, Ont., Canada) 

Scavens, M. J., Harbison-Walker Refractories Co., Besse- 
mer, Ala. (Fairfield, Ala.) 

Scott, RoGER F., 612 E. Pine St., Millville, N. J. (Waynes- 
burg, Pa.) 

SEMPLE, WILLIAM A., 83 Fifth Ave., Ottawa, Ont., Canada 
(Toronto, Ont., Canada) 

Sptro, BERNARD, 814 12th St., Denver, Colo. (Flushing, 
Long Island, N. Y.) 

STEENCKEN, JOHN J., 1410 E. Lake Rd., Erie, Pa. (Balti- 
more, Md.) 

STRAIGHT, LEE H., Reception Center, Ft. Leavenworth, 
Kans. (Adel, Iowa) 

SYLVESTER, GEORGE R., Sylvester & Co., 505 Terminal 
Tower, Cleveland, Ohio (Cleveland, Ohio) 

TURNBULL, JOHN E., 1101 Kemp Ave., Ironton, Ohio 
(Columbus, Ohio) 

VAUGHAN, W. Harry, Commerce Dept., TVA, Arnstein 
Bldg., Knoxville, Tenn. (Atlanta, Ga.) 

WEBBER, JOHN J., General Refractories Co., Baltimore, 
Md. (Urbana, II.) 

WEIDMAN, V. WESLEY, U. S. Bureau of Mines, Norris, 
Tenn. (Dansville, N. Y.) 


*Address in parentheses is former address. 


Braintree, Mass. 


Grinding Wheel Co., 
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PROPOSED RULES OF THE STRUCTURAL CLAY PRODUCTS DIVISION 
OF THE AMERICAN CERAMIC SOCIETY 


Article SR I. Name 
The official title of this Division shall be The Structural 
Clay Products Division of THE AMERICAN CERAMIC 
SOcIETY. 


Article SR Il. Purpose 
It shall be the purpose of this Division to stimulate the 
growth and activities of THE Society in the arts and 
sciences pertaining to the branch or branches of the ceramic 
industry represented in the Division enrollment. 


Article SR Ill. Membership 


(1) The Structural Clay Products Division shall con- 
sist of those Fellows, Members, Corporation Members, 
and Life Members of these grades in good standing whose 
major interest lies within the field covered by the Division 
and who have instructed the General Secretary of THE 
SocIrety to so enroll them. 

(2) The following members in good standing enrolled 
in this Division shall be entitled to vote: Fellow, Member, 
Voter of Corporation Member, and Life Member of these 
grades. 

(3) The following grades of members in good standing 
enrolled in this Division shall be entitled to hold office: 
Fellow, Member, and Life Member of either grade. 


Article SR IV. Government 


(1) The affairs of this Division shall be directed by an 
Executive Committee comprised of the elected Chairman, 
Vice-Chairman, Secretary, and Trustee. 

(2) The term of office of the Chairman, Vice-Chairman, 
and Secretary shall be one year, to wit: from the close of 
one Annual Meeting of THE SocrEty until the close of the 
next succeeding Annual Meeting, or until their respective 
successors shall have been elected and duly qualified. 
The term of office of the Trustee representative of the 
Division shall be three years, to wit: from the close of one 
Annual Meeting of THE Socrery until the close of the third 
successive Annual Meeting of THE Soclrery, or until his 
successor has been elected and duly qualified. 


Article SR V. Meetings 

(1) The annual business meeting of this Division shall 
be held during the week of the Annual Meeting of THE 
Socrety. The annual business meeting shall be an item 
on The Division program and the time of the meeting shall 
be conspicuously posted on the Division bulletin board. 

(2) Fifteen (15) voting members of this Division shall 
constitute a quorum at any business meeting. 

(3) Special business meetings may be called by any 
three (3) of the Division Executive Committee or by peti- 
tion of ten (10) voting members on thirty (30) days’ 
notice. 

Article SR VI. Officers 

(1) The Division Chairman shall have general super- 
vision of the affairs of the Division. He shall preside, or, 
in the event of the refusal or inability of the Vice-Chair- 
man, shall appoint a substitute to preside at all meetings 
of the Division or of the Division Executive Committee. 
He shall be a member of the Committee on Sections and 
Divisions of THE Society. He shall not be eligible for re- 
election within a period of five years. 

(2) The Vice-Chairman shall assist the Chairman as 
requested and shall succeed to the powers and duties of the 
Chairman in the event of the refusal or incapacity of the 
Chairman to perform them. 

(3) The Secretary shall keep minutes of all Division 
business meetings and, after approval by the Division 
Executive Committee, shall promptly file a report of a 
meeting with the Editor of The Bulletin of THE SocteTy 
for publication. He shall keep a full record of the corre- 
spondence of the Division. 

(4) Any vacancies in the Division Executive offices 
occurring during the year shall be filled by appointment 


by the remaining members of the Division Executive Com- 
mittee. A member so appointed shall not forfeit the privi- 
lege of election to any Division office. 


Article SR Vil. Nominations and Elections 

(1) The Division representatives elected to THE So- 
cIETY Nominating Committee A and to THE Society 
Nominating Committee B shall together act as the Execu- 
tive Nominating Committee of the Division, the first 
named acting as Chairman. 

(2) (a) It shall be the duty of the Division Nominating 
Committee to make two nominations for each of the follow- 
ing, to wit: (1) Chairman, (2) Vice-Chairman, (3) Secre- 
tary, (4) Nominating Committee A, and (5) Nominating 
Committee B. The names of the nominees together with 
their acceptance in writing shall be certified to the Chair- 
man of the Division by both members of the Nominat- 
ing Committee at least ninety (90) days prior to the start- 
ing date of the Annual Meeting of THE Socrery. 

(6) The Division Nominating Committee, functioning 
during the year prior to the Annual Meeting of THE 
SoclETy at which the triennial term of the Division Trustee 
representative expires, shall include on its slate of nomina- 
tions the names of nominees for the office of Division 
Trustee representative. 

(3) Additional nominations may be made by petition 
in writing of fifteen (15) voting members, providing the 
petition accompanied by the nominees’ acceptance in 
writing is received by the Division Chairman ninety (90) 
days prior to the starting date of the Annual Meeting of 
THE SOCIETY. 

(4) (a) The Division Chairman shall promptly trans- 
mit the nominations to the General Secretary of THE So- 
cIETY, who shall submit ballots by mail to the voting mem- 
bers of the Division at least sixty (60) days prior to the 
starting date of the Annual Meeting of THE Socrety. 

(b) The ballots shall bear the names of nominees and 
a closing date of the voting not less than thirty (30) days 
prior to the starting date of the Annual Meeting of THE 
Society. The ballots shall be sent out in a plain envelope 
marked only with the words, ‘‘Division Ballot.’’ This 
envelope shall be enclosed in another envelope for mailing, 
upon the back of which the voter shall endorse his name. 
Only those ballots so returned thirty (80) days before the 
opening date of the Annual Meeting of THE SoclrEry shall 
be counted. 

(c) The ballots shall be mailed from the office of THE 
Society, returned to the office of THE Society, and 
counted by authorized representatives of THE Soclrety, 
except that when so decided by the current Division Execu- 
tive Committee the returned ballots shall be transmitted 
to the Division Chairman, who shall have them counted 
immediately after the close of voting and shall transmit 
the results of the election to the General Secretary of 
THE Socrety and the Editor of Bulletin. 

(d) A plurality of the votes cast shall constitute elec- 
tion. 

(5) In the event of refusal to act or incapacity to act 
of the Division Trustee representative, a successor to fill 
the unexpired term shall be selected promptly by agree- 
ment of the majority of the other members of the Division 
Executive Committee. The appointee’s name and accept- 
ance in writing shall be promptly transmitted to the 
General Secretary of THE Socrety by the Division Chair- 
man. 


Article SR VIII. Relations with The Society 


(1) As soon as possible after each Annual Meeting of 
THE Society, the Division Chairman shall fill all vacancies 
of the Standing Committees of THE SoclIEty as currently 
required by the By-Laws and Rules of THE SoclIEry. 

(2) The Division Chairman shall promptly appoint 
Division representatives to special committees of THE 
SOCIETY upon proper notification by THE SOCIETY. 
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(3) The Division shall not expend funds of THE Society 
or incur indebtedness without the formal approval of the 
Board of Trustees of THE SocIETY. 

(4) The provisions of the Constitution, By-Laws, and 
Rules of THE Society shall govern the procedure of this 
Division, but no action or obligation of the Division shall 
be considered an action or obligation of THE Socrery. 
This By-Law shall be imprinted on any publication issued 
by the Division. 

(5) Authorization for incurring indebtedness by the 
Division for a purpose which has been approved by the 
Board of Trustees of THE SocleETy shall be obtained by a 
majority of the members voting on a ballot which shall 
state the purpose and amount of the proposed expenditure 
and the agreement of the voter to a stipulated maximum 
assessment to liquidate the indebtedness. Such assess- 
ment shall be collected by THE SocIETy and credited to the 
account of the authorized indebtedness. 

(6) Special funds to be expended for an approved pur- 
pose may be collected by the Division or an authorized 
committee thereof. Such funds shall be deposited with 
THE Society, held in a special account, and paid out by 
THE Socrety for the authorized purpose in a manner cur- 
rently agreed upon by authorized representatives of the 
Division and THE SOCIETY. 


Article SR IX. Committees 
(1) The Standing Committees of the Division shall be as 
follows: 
(a) Nominations 
(b) Editorial 
(c) Papers and Program 
(d) Membership 
(e) Standards 


(f) Research 

(g) Education 

(h) Data 

(1) Rules 

(j) Industrial Man- 
agement 


(2) The Nominating Committee shall consist of two 
members elected to represent the Division on THE SOCIETY 
Nominating Committees A and B. They shall serve one 
year and are not eligible for re-election prior to the third 
succeeding year. Their duties are to present nominees 
for the offices of the Division as provided in Article SR VII. 

(3) The Editorial Committee shall consist of a chairman 
and two members, one new member being appointed each 
year by the incoming Division Chairman for a period of 
three years. The senior member shall be chairman of the 
Committee in his final year. A retiring member shall be 
eligible for immediate reappointment as an incoming mem- 
ber. It shall be the duty of this Committee to act in 
cooperation with the Editor of the publications of THE 
Society and the Committee on Publications of THE 
SoclETy as the By-Laws and Rules of THE Society may 
currently specify. 

(4) The Committee on Papers and Programs shall con- 
sist of a Chairman appointed by the incoming Division 
Chairman and two members chosen by the Committee 
Chairman. They shall serve one year and are eligible for 
immediate reappointment. It shall be the duty of this 
Committee to solicit technical papers and arrange the pro- 
gram of technical meetings of the Division. 

(5) The Committee on Membership shall consist of a 
Chairman appeinted by the incoming Division Chairman 
and two members chosen by the Committee Chairman. 
They shall serve for one year and are eligible for immediate 
reappointment. It shall be the duty of this Committee to 
increase the membership of the Division. 

(6) The Committee on Standards shall consist of a 
Chairman appointed by the incoming Division Chairman. 
He shall serve for one year and be eligible for immediate 
reappointment. He shall assist in the development of such 
standard specifications for materials, products, and tests 
as may be currently authorized by THE SociETy or the 
Division. 

(7) The Committee on Research shall consist of a Chair- 
man appointed by the incoming Division Chairman. He 
shall serve for one year and be eligible for immediate ap- 
pointment. He shall represent the Division in matters 
pertaining to research activities of the Division and assist 
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in such research activities of THE Socrery as permit of 
Division cooperation. 

(8) The Committee on Education shall consist of a 
Chairman appointed by the incoming Division Chairman, 
He shall serve for one year and be eligible for immediate 
reappointment. He shall assist the Committee on Ceramic 
Education of THE Socrery as instructed in matters which 
may currently require Division representation. 

(9) The Committee on Data shall consist of a Chairman 
appointed by the incoming Division Chairman. He shall 
serve for one year and be eligible for immediate reappoint- 
ment. He shall assist the Committee on Data of THE 
SOCIETY as instructed in matters which may currently re- 
quire Division representation. 

(10) The Committeee on Rules shall consist of a Chair- 
man appointed by the incoming Division Chairman. He 
shall serve for one year and be eligible for immediate re- 
appointment. He shall assist the Committee on Rules of 
THE Socrery as instructed on matters which may currently 
require Division representation. 

(11) The Committee on Industrial Management shall 
consist of a Chairman appointed by the incoming Division 
Chairman. He shall serve for one year and be eligible for 
immediate reappointment. He shall assist the Committee 
on Industrial Management of THE Soclrery as instructed 
in matters which may currently require Division repre- 
sentation. 

(12) The Chairmen of Committees on Membership, 
Standards, Research, Rules, and Data may request as- 
sistants who on approval of the Division Executive Com- 
mittees shall be chosen by the Committee Chairman. 

(13) A Chairman of a Standing Committee of the Divi- 
sion shall represent the Division on the corresponding com- 
mittees of THE SOCIETY. 

(14) Any temporary Division Committee authorized by 
the Division shall be appointed by the Division Chairman 
for one year. A temporary Committee may be reauthor- 
ized by the Division and its member shall be eligible to 
immediate reappointment. 


Article SR X. Amendments 

(1) Amendment to these Division Rules may be pro- 
posed by petition signed by fifteen (15) voting members of 
the Division and presented to the Division Chairman. 

(2) The Division Chairman shall promptly ascertain by 
written communication from the proper authority of THE 
Society whether the proposed amendment is consistent 
with the Constitution, By-Laws, and Rules of THE 
SociETy and, if so, it shall be voted upon by ballot. 

(3) A two-thirds majority of the votes cast shall be 
necessary to carry an amendment. 


LOCAL SECTIONS 


NORTHERN CALIFORNIA SECTION * 


In presenting a report of the year’s activities of the 
Northern California Section, I am turning over to our new 
Chairman two active special committees, the Research 
Committee, started by Al Adcock, and the Safety Contest 
Committee, started during the past year. 


Research Committee 

Under the chairmanship of Graham Smith, the Research 
Committee has carried on toward its objective of directing 
attention to the need of a better knowledge of the State’s 
nonmetallic resources for a ceramic program at the State 
University. Summing up briefly the progress made on 
this project, we can say that the Committee has at least 
learned its way around on the various ramifications of the 
subject and has stirred up a definite interest in it at the 

* Chairman’s report presented at the annual meeting 
of the Section, December 3, 1940 


an 
| 
i 
a 
*, 
. 


34 Bulletin of The American Ceramic Society —Activities 


Department of Mining and Metallurgy of the University of 
California. The likelihood of success in the project looks 
increasingly bright from here on out. 


Safety Contest 

The Safety Contest represents a departure in Sec- 
tion activities. The ten companies participating in the 
six months’ contest were the California Art Tile Corp., 
California Pottery Co., N. Clark & Sons, Stockton 
Fire Brick Co., Gladding Bros. Mfg. Co., Gladding, Mc- 
Bean & Co., Myers Ceramic Products Co., Kraftile Co., 
Emeryville Chemical Co., and Westinghouse Electric & 
Mfg. Co. Their cooperation is ample indication of the 
interest shown in this worth-while activity. 

May I take this opportunity to thank C. L. Barr, Super- 
intendent of Safety Engineering of the State Compensation 
Fund, for his kind offices in handling the tabulation of 
contest standings,*reports, and follow-up that makes this 
contest possible and for his continuous interest as indicated 
by his attendance at our meetings. 

I also want to thank the members of the Safety Contest 
Committee, especially the Chairman, Brad Wyatt, for his 
interest and help in making it a success. 

Two regular Committees deserve our notice. Our pro- 
grams are the responsibility of the Vice-Chairman assisted 
by the Secretary and such other help as has been enlisted 
from time to time. The interesting and varied nature of 
the programs this year indicates the planning and thought 
that was given to them. The Executive Committee 
members consisting of our Treasurer, Secretary, Vice- 
Chairman, and Chairman, were always ready to lend a 
helping hand on any activity. I wish to thank them all 
again, Graham Smith, George Page, and Ted Cleveland. 

It is traditional in our Section that the Vice-Chairman 
automatically succeed to the Chairmanship. At this 
point, therefore, it is in order to say that we are fortunate 
in having a man like T. K. (Ted) Cleveland to lead us 
during the ensuing year. I wish him every success in the 
Chair and ask for him the cooperation of the entire Section. 

As for myself, I take this opportunity of thanking all of 
you for a very enjoyable experience as Chairman and I 
want to say that I appreciate the honor very much. 

—C. W. Krart, Chairman 


CENTRAL OHIO SECTION 


The meeting of the Central Ohio Section was held on 
Friday, December 6, 1940, at the Battelle Memorial Insti- 
tute, Columbus, Ohio. Harold E. Simpson, of the Mellon 
Institute, Pittsburgh, Pa., gave an illustrated talk on 
“Trends in Building Science,’’ covering recent develop- 
ments in the various fields of ceramics. There were forty- 
one members and guests present. 

Following Dr. Simpson’s lecture, there was an informal 
gathering of the ‘‘Woof Woof Klan.” 

—C. J. Koenic, Chairman 


PITTSBURGH SECTION 


A meeting of the Pittsburgh Section was held on Novem- 
ber 12, 1940, at Mellon Institute. T.G. Wright, Assistant 
Superintendent, Pittsburgh Plate Glass Co., Creighton 
Plant, spoke on ‘‘Safety Glass.’’ He discussed the 
methods of safety-glass manufacture and described the 


properties of the various types. 
—GEorGE J. Barr, Secretary 


ST. LOUIS SECTION 

A meeting of the St. Louis Section of The American 
Ceramic Society was held at Garavelli’s in St. Louis on 
December 5, 1940. After dinner, a business meeting was 
held, with Chairman P. G. Herold presiding. K. A. Ader- 
holt presented the Treasurer’s report in a humorous man- 
ner which yielded further funds. 

A paper entitled, ‘Industrial Revolution in Clay Pro- 
ducts Manufacture,’’ accompanied by slides, was presented 


by R. E. Birch, Harbison-Walker Refractories Co., Pitts- 
burgh, Pa. 

Through the courtesy of the Pittsburgh Plate Glass 
Company, G. Weith presented a motion picture on ‘‘Glass 
Blocks” and a “‘talkie’’ on “Safety Glass.’’ A practical 
demonstration was given of the various types of safety 
glass and their ability to withstand strain. 

The following officers were elected for the year 1941: 


Chairman: H. H. Hanna, Pittsburgh Plate Glass Co., 
Crystal City, Mo. 

Vice-Chairman: L. A. KIMBERLING, Blackmer & Post 
Pipe Co., St. Louis, Mo. 

Secretary: J. H. Ivery, Hydraulic Press Brick Co., St. 
Louis, Mo. 

Treasurer: E.R. Hannan, A. P. Green Fire Brick Co., 
St. Louis, Mo. 

—A. J. Pau, Secretary 


STUDENT BRANCHES 


UNIVERSITY OF ILLINOIS 


Student Branch Notice 

Two well-attended meetings have been held this year by 
the Student Branch at the University of Illinois, Urbana, 
Ill. The first was an organization meeting at which C. W. 
Parmelee, Head, Department of Ceramic Engineering, 
welcomed the new students and spoke on “Effect of the 
Present World Crisis on the Ceramic Industry.” 

At the second meeting, five seniors told of their experi- 
ences in ceramic plant work during the past summer. In 
planning future Student Branch meetings this year, we 
intend to have several men experienced in industry as 
speakers. 

As has been the tradition of recent years, the annual 
dance, ‘‘Ceramic Ruckus,” was held January 10, 1941. 

The annual banquet, ‘“‘The Pig Roast,’’ will be held 
sometime early in May. The Student Branch will also 
participate in the Engineering College Open House next 
spring. At that time, all departments of the Engineering 
College demonstrate their respective laboratory and class- 
work. The exhibit is open to the public and is a big event 
in the school year. 

Chairmen of the various Student Branch committees 
are R. R. Rough and R. W. Whitfield, Ruckus Programs; 
B. D. Bruce and D. P. Brown, Ruckus Business Manager; 
Otto Novy, Illini Ceramist; H. R. Pinnow and J. A. 
Nelson, Pig Roast; R. F. Kimpel and F. S. Klane, Open 
House; T. F. Newkirk, Refreshments; and Ed Buchholz, 
Athletics. 

Officers of the Student Branch for 1941 are President, 
R. Allan Thornton, Jr.; Vice-President, W. H. Zschoche; 
Secretary, Donald K. Stevens; and Treasurer, Charles A. 
Salch. 


—R. ALLAN THORNTON, JR., President 


News of 1940 Ceramic Graduates 

All of the thirty-four graduates of the Department of 
Ceramic Engineering, University of Illinois, in June, 1940, 
are now employed or are continuing work for advanced 
degrees. 

Lewis K. BREEZE has an enamel fellowship at the Engi- 
neering Experiment Station, Ohio State University, Colum- 
bus, Ohio. 

J. S. GREENBERG is continuing graduate work in the 
School of Business at Northwestern University, Chicago, 
Ill, 

G. Ceci, RHODES is employed in the Research Mineral 
Rock Wool Division of the Johns-Manville Corporation at 
Manville, N. J. 


K Soph e Award 

The Keramos Chapter, University of Illinois, has se- 
lected Maurice O. Cooper for its annual award of five 
dollars. Mr. Cooper, a sophomore student, attained the 
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highest scholastic standing of freshman students in 
ceramics. The prize money is used to pay Mr. Cooper’s 
Student Membership dues in The American Ceramic 
Society. 


Williams Scholarship Award 

ROBERT GILEs, a junior in the Department of Ceramic 
Engineering, received the 1939-1940 Williams Prize, a $500 
cash scholarship, which is given annually to the sophomore 
student who ranks highest in scholarship in Theta Delta 
Chi fraternity. The donor of the scholarship is Chester N. 
Williams, who was graduated from the University of Cali- 
fornia, Berkeley, Calif., in 1928. 


Alumni Notes 

ROLLAND R. Rovp, class of 1928, has left the Stupakoff 
Laboratories, Pittsburgh, Pa., to join the staff of the 
Globe Union Co., Milwaukee, Wis., where he was formerly 
employed. 

KENNETH C. Lyon, class of 1931, who received his Ph.D. 
degree in 1935, is assistant to the director of research at 
the Armstrong Cork Company plant at Millville, N. J. 

WILLiaM R. Morcan, who received his Ph.D. degree in 
1937, is director of research for the Bay State Abrasive 
Products Co., Westboro, Mass. Before accepting this 
appointment, he was associate professor of ceramic engi- 
neering at Rutgers University, New Brunswick, N. J. 

A daughter, Nancy Kristen, was born recently to Mr. 
and Mrs. RoBErRT P. STEVENS. Mr. Stevens is a member 
of the June, 1934, graduating class and he is located in 
Chicago with the Chicago Retort and Firebrick Co. 

For a notice of W. H. VAUGHAN, see ‘‘W. Harry Vaughan 
Accepts New Position,” p. 38. 


Kenton Hills Porcelains 

Harrop F. Bopp, class of 1925, ceramic chemist with 
Rookwood Pottery, Cincinnati, Ohio, has been instru- 
mental in organizing the new Kenton Hills Porcelains lo- 
cated on the Dixie Highway in Erlanger, Ky. His asso- 
ciates in the project are David W. Seyler, art director and 
sculptor, and W. E. Hentschel, designer and decorator. 
The aim of these workers is to produce the finest porcelain 
artware inthe world. They will have their own showroom, 
but they will also sell to dealers through a New York dis- 
tributor. 


VIRGINIA POLYTECHNIC INSTITUTE 


Engi g Conf on Industrial Safety 

The Student Branch of the Virginia Polytechnic Institute 
and the Virginia Chapter of Keramos sponsored an Engi- 
neering Conference on Industrial Safety on November 8, 
1940. K.S. Haff, Keramos president, and R. M. Taylor, 
president of the Student Branch, presided. A short ad- 
dress of welcome was extended by Dean Earle B. Norris of 
the College of Engineering, Virginia Polytechnic Institute. 

The conference was attended by more than two hundred 
students and industrialists. Entertainment features 


Participants in Engineering Conference at Virginia Poly- 
technic Institute 

E. B. Norris, Dean of Engineering, V.P.I.; 

Thomas B. Morton, Commissioner, Dept. of Labor and 


Left to right: 


Industry, State of Virginia; J. W. Whittemore, Ceramic 
Engineering Dept., V.P.I1.; W. E. McCormick, Willson 
Products, Inc., Reading, Pa.; P. S. Dear, Ceramic Engineer- 
ing Dept., 
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included lunch at the Faculty Apartment Dining Room and 
a full-dress parade by the Corps of Cadets of the V.P.I. 

The following papers were presented at the Conference: 

(1) “Safety Engineering Education at V.P.I.” by L. I. 
CoTHERN, Professor of Mining Engineering, V.P.I. 

(2) ‘‘Heat-Treated Lenses for Eye Protection”’ by E. L. 
HETTINGER, Willson Products, Inc., Reading, Pa. 

(3) “Industrial Safety Work of the Department of 
Labor and Industry of Virginia’ by T. B. Morton, Com- 
missioner of Labor and Industry, State of Virginia. 

(4) ‘Dust Hazards in Industry” by W. E. McCor- 
MICK, Willson Products, Inc., Reading, Pa. 

(5) “Safety Work of Norfolk and Western Railroad” 
by D. W. Narr, Safety Engineer, N. & W. Railway Co., 
Roanoke, Va. 

(6) ‘Fumes and Gas Masks’”’ by W. E. McCormick. 

(7) ‘Colored Glass for General Eye Protection” by 
EK. L. HETTINGER. 


UNIVERSITY OF NORTH CAROLINA 


Student Branch Initiation 

The Department of Ceramic Engineering at the Uni- 
versity of North Carolina has started a new group of fresh- 
men on the long path of ceramic materials, roll crushers, 
pug mills, ball mills, blungers, driers, kilns, and ternary 
systems. The boys have been in college since early Sep- 
tember, but only recently were they initiated as associate 
members of the Student Branch of The American Ceramic 
Society. When the fun was over (the older members make 
sure that the ‘‘frosh’”’ appreciate the privilege of joining), 
there were apples, doughnuts, and drinks for all. 

Forrest Paschal is president of the Student Branch for 
1940-1941. 

The freshmen, some for the first time, ‘‘got their hands 
in the clay’”’ in the annual modeling contest. They tried 
to make replicas of the beautiful campus War Memorial 
Tower. There were various “interpretations” of the 
Tower, and A. F. Greaves-Walker and W. W. Kriegel, 
judges for the contest, awarded first prize to Montgomery 
Steele, of the ‘‘ceramic-equipment Steeles,” Statesville, 


Ceramic Department Notes . 

The registration in the Department continues to increase. 
Seventy-five students are enrolled this year. The Ceram- 
ics Building has become overcrowded, and the State Legis- 
lature has been requested to appropriate $320,000 for a 
new one. 

The Department has added several new pieces of re- 
search equipment. W. A. Scholes, who was graduated 
from the Department in 1939 and received his M.S. at 
Pennsylvania State College in 1940, is the new ceramic 
research engineer in the Engineering Experiment Station 
and is assigned to the Department. He is investigating 
the properties of North Carolina vermiculites and their use 
as aggregates in concretes and plasters. 

Dr. Kriegel of the staff is making microscopic determina- 
tions of the composition of olivines from western North 
Carolina. This work, in cooperation with the Tennessee 
Valley Authority, shows the interest of the national govern- 
ment in developing the valuable mineral resources of this 
area. Research on olivine is being conducted by R. P. 
McCabe, Departmental Teaching Fellow, in cooperation 
with the Bureau of Mines. 

The senior class spent the last two weeks of the summer 
vacation on the annual plant inspection trip. The group, 
in charge of Dr. Kriegel, visited plants in Philadelphia and 
vicinity, Baltimore, the Bureau of Mines Station at College 
Park, Md., and the bureaus and museums in Washington, 
D.C. The students reported an interesting and instruc- 
tive trip and appreciated their fine reception. 

Dr. Greaves-Walker, head of the Department, recently 
attended the annual meeting of the National Council of 
State Boards of Engineering Examiners at Charleston, 
S. C., as representative of the Institute of Ceramic Engineers 
(see The Bulletin, December, 1940, p. 483). He also at- 
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tended a meeting of the Advisory Board of the Electro- 
technical Laboratory, Bureau of Mines, at Norris, Tenn. 


Keramos Chapter 

P. P. Turner, Jr., of Greensboro, and J. W. Nance, of 
Raleigh, juniors in the Department, were honored by initi- 
ation into Keramos, the national professional ceramic engi- 
neering fraternity on November 25. The initiation cere- 
monies were followed by the annual Orton Memorial ban- 
quet at the Colonial Pines Hotel. The banquet com- 
memorates the establishment of the world’s first Depart- 
ment of Ceramic Engineering at The Ohio State University 
by Edward Orton, Jr., in 1894. 

Keramos was organized at The Ohio State University in 
1902 and is the oldest professional engineering fraternity 
in the country. 


OHIO STATE UNIVERSITY 


Keramos Open House 

The Ceramic Engineering Department of Ohio State 
University held open house Wednesday, November 6, in 
Lord Hall. Equipment was shown in operation and short 
talks were given by the faculty. Refreshments were 
served. 


UNIVERSITY OF ALABAMA 


The University of Alabama Student Branch, installed 
on March 9, 1940, by Emerson P. Poste, has held several 
spirited meetings this year. 

The following officers were elected at the first meeting 
held in October: President, R. V. Wakefield, Crystal 
City, Mo.; Vice-President, J. W. Lewis, Birmingham, 
Ala.; Secretary, Howard Kramer, New Jersey; and 7reas- 
urer, George Kucera, Chicago, III. 

Mr. LeClair, instructor of art, University of Alabama, 
and Douglas McConnell, graduate of Alfred University, 
have spoken at meetings of the Student Branch. 

—R. V. WAKEFIELD, President 


MARION L. FOSDICK HONORED 


The Metropolitan Museum of Art of New York has pur- 
chased for its permanent collection the stoneware bowl 
made by Marion L. Fosdick, Professor of Ceramics, New 


York State College of Ceramics. This piece received first 
prize for pottery in the Ninth National Ceramic Exhibition 
at Syracuse. 


Marion L. Fosdick 


Having won the purchase prize of $100 given by the 
Onondaga Pottery Company of Syracuse, Miss Fosdick’s 
bowl automatically became an acquisition of the Syracuse 
Museum, which has now relinquished the bowl to the 
Metropolitan. Miss Fosdick’s work is thereby recognized 
as deserving a place among the pieces made by very few 
American potters. 


Season’s Greetings To Our Members 
: The World Over : 
; Members of this Soctety have mutual, personal interest in each i 
H other regardless of political, religious, or national affiliations. A 
4 Each of us destres peace on earth and good will to our contem- i 
porary ceramusts. 
4 Calamitous world affairs which now prevail strengthen our per- ! 
A sonal regard for each other. ‘ 
i! We wish each member of this Soctety to know that his fellow cera- i! 
i! mists the world over are wishing the very best that circumstances F 
will allow. 
i . i! 
The American Ceramic 
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NOTES AND NEWS 


PORCELAIN ENAMEL INSTITUTE STARTS 
ELEVENTH YEAR 


The Board of Trustees of the Porcelain Enamel Institute 
met at Pittsburgh on December 10, 1940, exactly ten years 
after the founding of the organization. 

During the ten years of its history, this association has 
distributed more than one-half million copies of publica- 
tions dealing with the manufacture and sale of porcelain 
enameled products. Twenty booklets have been issued 
covering various phases of manufacturing and selling. Of 
especial interest to the industry are two widely different 
booklets, (1) A Handbook of Design for Porcelain Enameled 
Parts and (2) How to Increase Your Sales. 

Standards tests for opacity and acid, abrasion, impact, 
and torsion resistances have been developed and published. 
Specifications have been established for architectural parts 
and for table tops. 

Much of this work has been the result of the maintenance 
of a research fellow at the National Bureau of Standards in 
Washington. Paul L. Smith has acted in this capacity for 
five years. 

During this time, the Porcelain Enamel Institute has 
also held five Annual Forums for shop men. Meeting 
alternately at Ohio State University and University of 
Illinois, these Forums have attracted two hundred fore- 
men, superintendents, and technicians. 

Much of the credit for the progress of the porcelain 
enameling industry must go to those who have served as 
presidents of this organization. R. A. Weaver, Ferro 
Enamel Corporation, was head of the Porcelain Enamel 
Institute in 1931. R.W. Staud, sales promotion manager, 
Benjamin Electric Company, was president from 1932 to 
1935. R. B. Calton, production manager, Tennessee 
Enamel Manufacturing Company, led the organization 
from 1935 to 19387. F. E. Hodek, Jr., secretary, General 
Porcelain Enamel and Manufacturing Company, was 
president during 1938 and 1939. 

This meeting of the Board of Trustees also authorized 
the establishment of an Engineering Service by the Porce- 
lain Enamel Institute to lend technical aid to the develop- 
ment of new products. 


Officers for 1940-1941 

President: P. B. McBripe, president, Porcelain Metals 
Corp., Louisville, Ky. 

Vice-President: R. R. DANIELSON, research director, 
Ceramic Dept., Metal & Thermit Corp., Carteret, N. J. 

Vice-President: W. H. BRetTT, secretary, Enamel Prod- 
ucts Co., Cleveland, Ohio. 

Treasurer: WILLIAM HOGENSON, president, 
Vitreous Enamel Product Co., Chicago, II. 
Managing Director: C. S. PEARCE, Porcelain Enamel 

Inst., Chicago, Il. 


NEW YORK SOCIETY OF CERAMIC ARTS 


The New York Society of Ceramic Arts met at the 
Metropolitan Museum of Art on December 5, 1940. Way- 
lande Gregory presented an illustrated lecture on ‘‘Cre- 
ative Achievement in Ceramic Sculpture—Autobiographi- 
cal.”’ 

Lawrence E. Barringer, president of this organization, 
has offered the following information concerning Mr. 
Gregory: ‘‘Waylande Gregory, American master of 
ceramic art and internationally famous for his creative 
achievements, brings to his audience the record of a pro- 
lific career. Through his work and thought he presents a 
philosophy of ceramics and sculpture as a way of life. By 
examples of self-psychoanalysis, illustrated by his own 
creative work, he conveys significant human realizations in 
practical application, constructive, often full of whimsical 
humor and psychic sensitivity. 


Chicago 
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Gregory’s splendid color-photograph illustrations 
on the screen enable the listener to see each step in build- 
ing, directly in ceramic clay, huge ceramic sculptures of 
monumental scale, the field he has made preeminently his 
own.” 

The Fortieth Annual Exhibition to be sponsored by this 
organization will be held February 5 to 26, 1941, inclusive, 
at the National Arts Club, 15 Gramercy Park, New York, 
N.Y. Entry formsand other information may be obtained 
from Mrs. William P. Willetts, Secretary, Warner Ave., 
Roslyn Heights, N. Y. 


ELECTROCHEMICAL SOCIETY 

The Electrochemical Society will hold its seventy-ninth 
annual meeting April 16-19, 1941, in Cleveland, Ohio. 
A visit to Nela Park, headquarters of the General Electric 
Company Lamp Department, will be one of the highlights 
of the meeting. Nela Park has often been referred to as 
“The University of Light” and ‘Lighting Headquarters 
of the World” because of its scenic beauty, its world-famous 
laboratories, and the campus-like grounds. 


OHIO CERAMIC INDUSTRIES ASSOCIATION 
BOARD OF TRUSTEES 


On October 31, 1940, the Ohio Ceramic Industries Asso- 
ciation elected the following officers and members to serve 
on the Board of Trustees: 


President: Crcm E. BALEs, Ironton Fire Brick Co., Iron- 
ton, Ohio. 

Vice-President: Harry D. CALLanan, U. S. Quarry Tile 
Co., East Sparta, Ohio. 

Treasurer: FE. E. H1ttyer, Clay City Pipe Co., Uhrichs- 
ville, Ohio. 

Secretary: Harry E. Norp, Lord Hall, Ohio State 
Univ., Columbus, Ohio. 


Trustees 

J. LEo Cup, Hancock Brick & Tile Co., Findlay, Ohio. 

F. H. Jounson, Summitville Face Brick Co., Summitville, 
Ohio. 

W. KeitH MCAFEE, Universal Sanitary Mfg. Co., New 
Castle, Pa. 

W. H. Locke-ANDERSON, Edwin M. Knowles China Co., 
East Liverpool, Ohio. 

B. T. Bonnot, The Bonnot Co., Canton, Ohio. 

F. R. Henry, Simonds Worden White Co., Dayton, Ohio. 

G. R. Rosinson, Hocking Valley Brick Co., Logan, Ohio. 

C. Forrest TEFFT, The Claycraft Co., Box 866, Columbus, 
Ohio. 

RoBErtT K. Beck, Metropolitan Paving Brick Co., Canton 
Ohio. 


SURVEY OF COLOR TERMS BY INTER- 
SOCIETY COLOR COUNCIL 


Do you have trouble in expressing your color judgments, 
ideas, and directions? Or do your customers and col- 
leagues all too often fail to grasp your meaning? Perhaps 
no two ceramists speak the same color language. The 
Inter-Society Color Council delegation of The American 
Ceramic Society has decided that an attempt should be 
made to find what terms are used in talking about the 
colors of ceramic products and what meanings are at- 
tached to these terms. Richard S. Hunter, member of our 
delegation since we joined three years ago, has been given 
the task of gathering these data and comparing them to 
see if there is a majority usage worth recommending. 

If you are willing to assist in this survey, send a list of 
the terms you use and a brief description of their meanings 
to Mr. Hunter, National Bureau of Standards, Washing- 
ton, D.C. It is often hard work to frame a definition, and 
Mr. Hunter informs us that examples of the use of the terms 
will probably serve the purpose. Color terms rather than 
color names are being sought; definitions are desired for 
words such as strong, deep, muddy, pale, shade, hue, tone, 
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which are used in conjunction with color names to describe 
colors and color differences. Dictionary definitions and 
definitions taken from other authorities may sometimes be 
found to apply, but if your everyday usage goes contrary 
to the dictionary, your own description of this usage will be 
especially helpful. 

It is planned to publish a summary of these color terms 
in Zhe Bulletin. This summary should show what color 
terms are used, how the usages vary among ceramists, and 
what meanings are most common. These findings will 
then be submitted to the Inter-Society Color Council, from 
which eventually may come recommendations for a more 
uniform color language. 


BATTELLE BITUMINOUS COAL RESEARCH 


Bituminous Coal Research, Inc., the research agency 
of the bituminous coal industry sponsored by the 
National Coal Association, has inaugurated a $200,000 
program of research at the Battelle Memorial Institute, 
Columbus, Ohio. The program is planned to advance the 
competitive position of coal by the development of better 
equipment for its use in home and industry. Howard 
N. Eavenson is president of the Company. 


ILLINOIS STATE GEOLOGICAL SURVEY 
DIVISION REPORTS 


The Illinois State Geological Survey Division of the 
Department of Registration and Education has available 
the following Reports of Investigations: 

No. 64: ‘‘Tests of Face Brick from Illinois and Other 
States” by C. W. PARMELEE. 32 pp., 5 figs. 

No. 66: ‘Investigation of Effect of Heat on Clay Min- 
erals, Illite and Montmorillonite’ by R. E. Grim and 
W.F. BrapLey. Reprinted from Jour. Amer. Ceram. Soc., 
23 [8] 242-48 (1940); 13 pp., 5 figs. (gratis). 


No. 67: ‘‘Porosity, Total Liquid Saturation, and Per- 
meability of Illinois Oil Sands’ by R. J. Prersou, L. E. 
WoRKMAN, and M.C. Watson. 72 pp., 39 figs., 53 tables. 

No. 68: ‘Effect of Fluorspar on Silicate Melts with 
Special Reference to Mineral Wool’ by J. S. MacHIN and 
J. F. VANECEK. 

Reports Nos. 64, 67, and 68 are 25 cents each. One 
copy of each report will be sent free to residents of Illinois 
and to libraries for postage (11/2 cents each) until March 1, 
1941. Order from the State Geological Survey, Urbana, 
Ill. 


W. HARRY VAUGHAN ACCEPTS NEW 
POSITION 


W. Harry Vaughan, Director of the Georgia State Engi- 
neering Experiment Station and Head of the Department 
of Ceramic Engineering at Georgia School of Technology, 
has taken a year’s leave of absence to become Chief of the 
Regional Products Research Division (agricultural, fores- 
try, and mineral), Commerce Dept., TVA, Arnstein Build- 
ing, Knoxville, Tenn. 

This Division is interested in developing industria! uses 
for the regional raw materials through research in cooper- 
ation with the institutions of higher learning and other 
research and demonstration agencies of the Valley states. 


HERMAN L. COOK WITH O. HOMMEL 
COMPANY 


Herman L. Cook, former ceramic engineer and enameling 
superintendent, Norge Division, Borg-Warner Corp., 
Muskegon, Mich., has joined the staff of the Enameler’s 
Guild Division of the O. Hommel Co., Pittsburgh, Pa. 


NOTE: 


ADVERTISE IN PROGRAM 


The March Bulletin will be our Forty-Third Annual Meeting Program issue. 


The copy due date will be February 15 instead of February 21, the usual copy due date. 


Please make your space reservations immediately and send copy to this office by February 13. 


Number of Insertions 


2525 N. HIGH ST. 


1 month 3 months 6 months 12 months 
Full page $66.00 $60.00 $52.00 $44.00 
Half page 36.00 33.00 30.00 26.00 
Quarter page 20.00 18.00 16.50 15.00 
Eighth page 10.75 9.90 9.00 8.25 


Classified advertisements: 35 words for $1.10 per insertion 
Cover positions: list plus 25% 
First page preceding or following reading matter: list plus 20% 


Reading notices not accepted 
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“FLASH MELTING!!’ 


Theory yesterday — 
—Now an accomplished fact! 


HOW — 
By means of the Simplex Suspended Backwall, 
By means of the wide covered Charging Bay, 
By means of the blanket-type Batch Feeder. 


WHY — 
Shallow, uniform distribution of the batch with greater exposure 
to the flame permits lower top melting temperatures and shorter 
melting cycle with less radiation losses. 


WHEREFORE — 
Typical installation pays for itself in fuel savings alone— in less 
than one year. 


BUT THAT’S NOT ALL — 
Dusting and clogging of the checkers are minimized, service life of 
refractories in the upper structure is increased, and the quality 
of the glass obtainable is greatly improved. 


LET US GIVE YOU FULL PARTICULARS. 


FRAZIER-SIMPLEX, INC. 


ENGINEERS 


436 EAST BEAU STREET WASHINGTON, PENNSYLVANIA, U. S. A. 
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Bulletin of The—BUYERS’ GUIDE 


Abrasives 
Carborundum Co. 
Aloxite) 
Celo Mines, Inc. (A/manite Garnet) 
The Hommel, O., Co., Inc. 
Norton Co. (Alundum-Crystolon) 
Air Conditioning Systems 
Frazier-Simplex, Inc. 
Aloxite (Refractory 
Carborundum 
Alumina (Hydrate ont Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. & ine:, 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Co. 
The Vitro Mfg. 
Alumina (Fused) Brick. and Tile 
The Vitro Mfg. Co. 
Aluminum Oxide (Calcine) 
The Hommel, O., Co., Inc. 
The Vitro Mf 
Aluminum Oxide 
Carborundum Co. 
Harshaw Chemical Co. 
Norton Co. 
The Vitro Mfg. Co. 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifluoride 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & ——— Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & “a? Mfg. Co. 
Drakenfeld, B. F., & C 
Du Pont de Nemours, & Co., 3 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Antimony Sulphide 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Arches Suspending, and Circu- 


(Carborundum and 


Inc., 


nec., 


ar 
Frazier-Simplex, Inc. 
Green, A. P., Fire Brick Co. 
Arsenic 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. i. & Co., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Foote Mineral Co 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Ce. 


Inc., 


Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 

Batts 
Carborundum Co. 
Denver Fire Clay Co. 

Norton Co. (Alundum-Crystolon) 

Beryl 
Foote Mineral Co 

Bichromate of Soda 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Louthan Mfg. Co. 

Norton Co. 

The Vitro Mfg. Co. 

Body Stains 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., In 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 

Bone Ash 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Borax 
American Potash & Chemical Corp. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co, Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Green, A. P., Fire Brick Co. 

Norton Co. 

The Vitro ae Co. 

Cadmium Sulphi 
Drakenfeld, F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Castings (Abrasive Resisting) 
Bethlehem Steel Co. 

Caustic Potash 
Du Pont de Nemours, E. 1., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 


c., 


Inc., 


Inc., 


(‘‘Carbofraz Alozxite’’) 


The Hommel, O., Co., Inc. 
Solvay Sales Corp. 
Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Cements 
Carborundum Co. 
Corhart Refractories Co. 
Green, A. P., Fire Brick Co 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. & 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Cerium Oxide 
Drakenfeld, B. F., & Co. 
Foote Mineral Co. 
Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 
Chromium Oxide 
Ceramic Color & —— Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. i,, & Co:, Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Ball) 
Ceramic Color & Chemical Mfg. a" 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay (Bentonite) 
Edgar Plastic Kaolin Co. 
Great Lakes Foundry Sand Co. 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
nc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 
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“HI-K” TUBES 


(High Thermal Conductivity) 


**Hi-K’”’ Tubes reduce heat- 
ing time and fuel consump- 
tion approximately 20%! 
They have thinner walls, yet 
outlast fire clay tubes about 
two-to-one. 


They’re just another of many 
big reasons why you should 
standardize on Keramic Kilns. 


PASO, TEXAS 
DENVER, COLO., U.S.A. 


NEW YORK,N. Y. 


ORTON STANDARD 
PYROMETRIC CONES 


Pyrometric Cones were 
first made and offered 
for sale by Prof. Orton 
at Columbus, Ohio, in 
the year eighteen hun- 
dred and _ ninety-five. 


Furnaces with Controls 


Research Department 


California Representative | South American Repre- 


sentative 
112 W. 9th St. The Ferro Enamel Corp. 


4150 E. 50th St. 
Los Angeles, Calif. Cleveland, Ohio 


THE EDWARD ORTON, JR., 
CERAMIC FOUNDATION 


1455 SUMMIT STREET COLUMBUS, OHIO 
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BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


| We furnish single copies, volumes, or sets reasonably and promptly | 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


Ceramic Service? 
Give 


We Sell— 

We Manuf acture Ball Clays—Kentucky 
Pins—all shapes and lengths Sagger Clays—Kentucky 
Stilts Ground Fire Clay—Ohio, 

Pennsylvania 
Thimbles Bitstone—all sizes 
Spurs Fire Brick 

Imported Paris White 
Saggers Domestic Whiting 
Crucibles Georgia Kaolin 
Tile for Decorating Kilns Modeling Clay 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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REG. U.S. PAT. OFF. 


Resistant Colors 


withstand Severe Service 


T TOOK years of extensive research to develop these 
Resistant Colors ... to make certain that they met the 
severe service requirements for applied color labels on 
beverage bottles and other glass containers. 
The present line of improved colors are now standard 
materials in most of the plants doing applied color label 
decorating because they are: 


*% Alkali-Resistant—Repeated exposure to hot caustic solu- 
tions prove the superiority of these colors, their ability 
to stand up under drastic treatment. 


% Acid-Resistant—Extremely high —something once con- 
sidered impossible to obtain jointly with high alkali 
resistance. 


Strain-Free— Perfect matching of expansion coefficient 
with those of commercial bottle glass assures absence ef 
strain or breakage troubles from these applied colors. 


Easily Applied—Smooth, even color applications of ex- 
ceptionally high gloss—easily adapted to the heaviest of 
multi-layer designs—can be obtained without the 
troubles usually associated with heavy applications. 


No other colors can offer this combination of advantages 
which are so essential for the satisfactory performance of 
a decorated container. And with them is offered du Pont 
technical service, experienced men to assist in solving prob- 
lems in applied color label decoration and in the working 
out of the most efficient production set-up possible for 
the individual shop. This service is offered you without obli- 
gation—we invite you to call on us. 


* * * 
**Cavalcade of America’’—back on the air—every 
Wednesday 7:30 P.M., E.S.T. Nation-wide Network 


Distrieh Boston, Charette, Chisel ctond, 
Kansas City, Newark, New York, Philadelphia, Pittsburgh, San Francisco 


REG OFF 


! \ 
| 
\ * 
PONT DE NEMOURS 


Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Clay (Fire) 
Denver Fire Clay Co. 
Great Lakes Sounaey Sand Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (German Vallendar) 
Ceramic Color & ee Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de I., & Co., Inec., 

R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical ~~ 
The Hommel, O., Co., 
— -Richardson of Indiana, 


In 
Clay Mining Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Clay (Micronized) 

Porcelain Enamel and Mfg. Co. 

Clay Miners 
Edgar Plastic Kaolin Co. 

Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Potters) 

Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co. 

Clay (Sagger) 

Edgar Plastic Kaolin Co. 

Great Lakes Foundry Sand Co. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 
United Clay Mines Corp. 

Clay (Wad) 

Kentucky Clay Mining Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Albama Kaolin Co. 
United Clay Mines Corp. 

Clay (Wall Tile) 

Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 

Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 

Clocks (Gauge Board) 

The Hommel, O., Co., Inc. 

Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical 

The Hommel, O., Co., 

Ingram- -Richardson of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Colors 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Cone Plaques 
Industrial Ceramic Products, Inc. 


Cones 
Accurate Pyrometric Cone Co. 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Conveying Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc. 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crush- 
ers 


Frazier-Simplex, Inc. 
Cutters (Bar) 
Industrial Ceramic Products, Inc. 
Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, 4., Co., Fac., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enamel and Mfg. Co. 
Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Enameling Furnaces 
Carborundum Co. 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Enameling Muffies 
Bethlehem Steel Co. 
Carborundum Co. (Carbofrax) 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ceramic Color & oe Mfg. Co. 
The Hommel, O., Co., 
Richardson Mig. ee: of Indiana, 


Metal. & Thermit Corp. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Enamels 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de ated E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co 


Enamel Oxide 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
The DeVilbiss Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Exhaust Systems 
The DeVilbiss Co. 
Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Norton Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 
Fire Clay 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Green, A. P., Fire Brick Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Great Lakes Foundry Sand Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Flint Pebbles 
Ceramic Color & Chemical Mfg. Co, 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 

The Vitro Mfg. Co. 
Floors (Non-Slip) 

Norton Co. 
Fluorspar 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 
French Flint 

Maxson, Elwyn L. 

Paper Makers Importing Co. 


Ceramic Color & Chemical Mfg. Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Frosting Mixtures 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Fuel Oil Systems and Control, Stokers 
Bethlehem Steel Co. 
Frazier-Simplex, Inc. 

Furnaces 
Carborundum Co. (Carboradiant) 
Denver Fire Clay Co 
Frazier-Simplex, Inc. 

The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Frit 


nc. 
Swindell-Dressler Corp. 
Furnaces, Enameling 
Swindell-Dressler Corp. 
Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 
Glass Equipment 
Hartford-Empire Co. 
Lancaster Iron Works, Inc. 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 
Glass Sand 
Great Lakes Foundry Sand Co. 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
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THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


WE HAVE FULLY EQUIPPED LABORATORIES AT 


LANCASTER, OHIO 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 
FUELS, IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


309 McCALLIE AVE., 
CHATTANOOGA, TENN. 


THE HOUSE OF HOMMEL 


SUPPLIERS OF ALL CERAMIC NEEDS 


Quality 


PREIS 


COLORS 
CHEMICALS 


Stocked for 


IMMEDIATE 
SHIPMENT 


Quality First - 1891 


LET OTHERS IMITATE -:- 


WE ORIGINATE 


Pacific Coase Agents 


L. H. BUTCHER CO. 


oO. HOMMEL co. 


Les Angeles - Salt Lake City - San Francisco - Portland - Seattle 


99 '/:% PURE KAOLINITE Sica (iby) 


“Properly Priced for Very Large Users”’ 


Write for Information and Samples 


THE THOMAS ALABAMA KAOLIN CO. 


2412 Ken Oak Road, Baltimore, Md. 


Mines: Chalk Bluff, Ala. Processing Plant: Hackleburg, Ale. 


Titanium oxide ( 


Lime (CaO) 


Magnesia (MgO) 


Al:O3) 
i02) 


Analysis Ferric oxide (Fes0:) 


Alkalis (Nax0, K:0) 


Mechanical 


Composition 


6 


5 


All Types of Cireunlar and Straight Tunnel Kilns 


SWINDELL-DRESSLER CORPORATION 


Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 


Full Details Furnished on Request 


Post Office Box 1888 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


MANUFACTURERS 


PINS CONE PLAQUES 


COLUMBUS, OHIO 


STILTS 


+ 
: 
i 
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if 
13.89% 
44.74 
39.47 
1.29 
0.55 
0.00 
0.00 
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Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Glazes and Enamels 
Ceramic Color & ee Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
nc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Goggles 
The Hommel, O., Co., Inc. 
Products, Inc. 


Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The tke O., Co., Inc. 


Granulators 
Grinding Wh 
Co. (Carborundum and 
Alozite) 


Chicago Vitreous Enamel Product Co. 

Norton Co. (Alundum-Crystolon) 
Hearths 

Carborundum Co. (Carbofraz heat treat- 


ing 

Corhart Refractories Co. 

Green, A. P., Fire Brick Co. 

Norton Co. (Crystolon) 

Hearths (High Aluminous Clay, Electrically 
tered Aluminum xide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co. 
Hose (Air and Fluid) 
The DeVilbiss Co. 
Hydrofiuoric Acid 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Iron Chromite 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
Iron (Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Iron Oxide 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Kaolin 

Ceramic Color & Chemical Mfg. Co. 

Edgar Plastic Kaolin Co. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Maxson, Elwyn lL. 

Paper Makers Importing Co. 

Thomas Alabama Kaolin Co. 

United Clay Mines Corp. 

The Vitro Mfg. Co. 

Kilns, China (Decorating) 

Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Frazier-Simplex, Inc. 

The Hommel, O., ee Inc. 

Swindell- Dressler Co 2. 
Kilns-(Electric, Circular, Tunnel) 
Swindelil- Dressler Corp. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 
carbide) (Refractory) 

Louthan Mfg. Co. 


Celo Mines, Inc. 
Kryolith (see Cryolite) 
Pennsylvania Salt Mfg. Co. 
Laboratory Ware 


Norton Co. 
Lehr Tile (High Aluminous Cla ectrically 
Sintered Aluminum Silicon 
ide 


Carborundum Co 


Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 


Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 

Swindell- Dressler Corp. 

Lehr Loaders 
Frazier-Simplex, Inc. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick, and Tile) 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Mfg. Co. of Indiana, 
nc. 
Norton Co. 
The Vitro Mfg. Co. 

Lithium Carbonate 
Drakenfeld, B. F., & Co. 

Edgar Plastic Kaolin Co. 
Foote Mineral Co. 

Lithium Minerals 
Foote Mineral Co. 

Loaders (Bucket) 

National Engineering Co. 

Magnesia (Fused) 

Norton Co. 

Magnesia Calcined) 
Drakenfeld, _E. ., & Co. 

Du Pont de Abed E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Porcelain Enamel and Mfg. Co. 

Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Magnesite Calcined 
Foote Mineral Co. 

The Hommel, O., Co., Inc. 

Magnesium Carbonate 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Manganese 
Ceramic Coler & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Poat de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitre Mfg. Co. 

Manganese Dioxide 
Drakenfeld, B. F., & Co. 

Edgar Plastic Kaolin Co. 
Foote Mineral Co. 

Manganese (Oxide) 
Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Masks (Breathing) 
The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
Willson Products, Inc. 

Metals (Porcelain Enameling) 

American Rolling Mill Co. 
Bethlehem Steel Co. 

Micronized Products 
Porcelain Enamel and Mfg. Co. 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 
Spencer Lens Co. 
Microscopes (Stereoscopic) 
Spencer Lens Co. 
er: 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Mixers 
National Engineering Co. 

Mixers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 

Lancaster Iron Works, Inc. 

Mixers (Laboratory) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mold Sanders 
Lancaster Iron Works, Inc. 

Muffies (Furnace) (Laboratory) 
Carborundum Co. (Carbofraz) 
Denver Fire Clay Co. 
Frasier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 

Inc. 
Norton Co. 


Mullers (Batch) 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Muriatic Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co, 
Needle Antimony 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Nepheline Syenite 
Great Lakes Foundry Sand Co 
Nickel Salts 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
The Hommel; O., Co., Iuc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & = 
Du Pont de Nemours, E Co., lac., 
R. & H. Chemicals oe 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E.  Co., lac., 
R. & H. Chemicals Dept. 
Harshaw Chemical 
The Hommel, O., Co., Inc. 
-Richardson Mite. Co. of Indiana, 
nc. 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
_ The Hommel, O., Co., Inc. 
6 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Louthan Mfg. Co. 
Pies Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
United Clay Mines Corp. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals _ 
The Hommel, O., 
Ingram- -Richardson Mtg. te. of Indiana 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 3 
—— Mfg. Co. of Indiana, 
ne. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, HK. I., & Co., Inc., 
R. & H. Chemicals Dept. 
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AND 


for POTTERY 
-GLASS 
- ENAMEL 


See our catalog in Ceramic Date Book 


CERAMIC COLOR AND CHEMICAL MFG. CO. 
New Brighton, Pa., U.S.A. 


Drills Perfect HOLES or CORES 
at HIGH SPEED and LOW COST 


The H-S Portable Abrasive Speed 
Drill drills a clean, sharp, accurate hole 
in a fraction of time required by other 
methods. Example: 114” diameter 
hole in 14” plate glass in 60 seconds. 
Easy, safe to operate—no special skill 
required. Horizontal or vertical drill- 
ing. Drills all Ceramic Materials. 
Send for free, descriptive 
foider listing nationally 
known users. 


HOWE-SIMPSON, Inc. 
Spar Bidg. Columbus, O, 


= H-S Portable SPEED DRILL 


CLAY PROPERTY FOR SALE 


Tract of about 360 acres containing large de- 
posit of clay suitable for various clay products. 
Property also contains sand and gravel. 


Located on main line Pennsylvania Railroad 
midway between Baltimore and Washington 
and adjoins Fort Meade in Anne Arundel 
County, Maryland. 


BLOEDE FARM CORPORATION 
701 South Caton Avenue 
Baltimore, Maryland 


POTTERIES - PLASTIC MFG. 


Patented sanitary-airtight-money-space 
saving, refrigerator pitcher. 


Sanitary features alone, besides other 
ones, needed in every home, institution, 
etc. 

A money maker for a live manufacturer. 


Royalty basis, write, 


Dod Haslup 
Grafton, West Virginia 


THE LOUTHAN MANUFACTURI 


NEW YORK 


EAST LIVERPOOL, OHTO, U.S. A. LOS ANGELES 


CERAMITALC 


REGISTERED IN U. S. PATENT OFFICE 


SPECIAL TALC for 
INTERNATIONAL PULP CO. 


41 PARK ROW LIBERAL SAMPLES FREE 


CERAMIC BODIES 


RING? 

‘ 

NEW YORK 


Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Producer Glass Plants 
Frazier-Simplex, Inc. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
The Hommel, O., Co., Inc 
Pyrometer Tubes 
Carborundum Co. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Leeds & Northrup Co. 
Pyrometer Instrument Co. 
Pyrometric Cones 
Accurate Pyrometric Cone Co. 
The Edward Orton, Jr., Ceramic Founda- 


tion 

Racks, Firing (Refractory) 
Louthan Mfg. Co. 

Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 

Refractometers 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 

Refractories 
Carborundum Co. 

Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Louthan Mfg. Co. 

Norton Co. 

Refractory Materials 
Carborundum Co. 

Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 

Norton Co. 

Titanium Alloy & Mfg. Co. 
Thomas Alabama Kaolin Co. 

Respirators 

The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 

Willson Products, Inc. 

Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. 1., & Co., tnc., 
R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co. 

Foote Mineral Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Metal & Thermit Corp. 

The Vitro Mfg. Co. 

Willson Products, Inc. 

Saggers 
Carborundum Co. 

Norton Co. 
Potters Supply Co. 

Salt Cake 
American Potash & — Corp. 
Drakenfeld, B. F., 

Harshaw Chemical 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 

Sandblast Helmets 
Willson Products, Inc. 

Sandblast Sand 
Great Lakes Foundry Sand Co. 

Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 

Saponin 
The Hommel, O., Co., Inc. 

Screening and Magnetic Separators 
National Engineering Co. 

Selenite of Sodium 
Drakenfeld, B. F., & Co. 

The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Selenium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 

Sheets (Enameling Iron) 

American Rolling Mill Co. 
Bethlehem Steel Co. 

Silica (Fused) 

Edgar Plastic Kaolin Co. 
The Hommel, O., Co., Inc. 

Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 


Silicon Carbide 


Carborundum Co. 
Norton Co. 


Silicon Carbide Firesand 


Carborundum Co. 


Sillimanite Refractories 


Denver Fire Clay Co. 


Slabs (Furnace) 


Carborundum Co. 


Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Norton Co. 


Soda Ash 


American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 


Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 


Sodium Antimonate 


Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Metal & Thermit Corp. 

The Vitro Mfg. Co. 


Sodium Fluoride 


Ceramic Color & Chemical Mfg. Co. 

Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 


Sodium Metasilicate 


Harshaw Chemical Co. 


Sodium Nitrite 


Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 


Sodium Silica Fluoride 


Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 


Sodium Uranate 


Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 


Soot Blowers 


Frazier-Simplex, Inc. 


Special Machines 


Frazier-Simplex, Inc. 


Spar 


Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

The Vitro Mfg. Co. 


Spray Booths 


The DeVilbiss Co. 
The Hommel, O., Co., Inc 


Spraying Equipment 


The DeVilbiss Co. 
The Hommel, O., Co., In 


Spurs 


Louthan Mfg. Co. 
Potters Supply Co. 


Stacks 


Lancaster Iron Works, Inc. 


Steel Plate Construction 


Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 


Stilts 


The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Louthan Mfg. Co. 

Potters Supply Co. 


Sulfuric Acid 


Talc 


Denver Fire Clay Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 


Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Paper Makers Importing Co. 


Tanks 


Frazier-Simplex, Inc. 


Tank Blocks 


Corhart Refractories Co. 


Tanks (Pickle) 


The Hommel, O., Co., Inc. 


Tanks for Raw Material Steel or Concrete 


Tile 


Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 
(Floor) 

Norton Co. 


Tile (Muffie) 
Carborundum Co. 
Norton Co. 
Tile Setter Pins 
Louthan Mfg. Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Norton Co. 
Thomas Alabama Kaolin Co. 
Tile (Wall) 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co 
Thomas Alabama Kaolin Co. 
Tin Oxide 
Ceramic Color & Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, & Co., Tuc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Trisodium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
Green, A. P., — Brick Co. 
Louthan Mfg. 
McDanel Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co, 
The Hommel, O., Co., Inc 
Uranium Oxide (Yellow-Orange-Biack) 
Drakenfeld, B. F., 
Du Pont de Nemours, BE. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & a Mfg. Co. 
The Hommel, O., Co., I 
-Richardson Mig. of Indiana, 
ne. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Zircon 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy Mfg. Co. 
Zirkite (Natural ZrO:) 
Foote Mineral Co. 
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American Ceramic Society 


The Best West the Rochies 


POTTERY CLAYS 


English and American 


CERAMIC COLORS 
Blythe Colour Works, Ltd. 


SLABS...SETTERS...SAGGERS 


New Castle Refractories Co. 


STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


FRANTZ FERROFILTERS 


LAKEFIELD NEPHELINE SYENITE 
Great Lakes Foundry Sand Co. 


ELWYN L. MAXSON 
112 W. 9TH ST. Conamic Materials LOS ANGELES 


HIGHEST QUALITY 
IMPORTED anp DOMESTIC 


FLINT TALC 
WHITING 


PRECIPITATED CALCIUM CARBONATE 
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SAID THE ELECTRICAL MOUTH TO THE ELECTRICAL EAR... 


..» “Joe took father’s shoe bench out. 
She was waiting at my lawn.” 

If you were passing through the 
Bell Telephone Laboratories to- 
day you might hear an electrical 
mouth speaking this odd talk, or 
whistling a series of musical notes, 
to a telephone transmitter. 

This mouth can be made to 
repeat these sounds without vari- 
ation. Every new telephone trans- 
mitter is tested by this mouth 
before it receives a laboratory or 
manufacturing O.K. for your use. 


This is only one of the many 
tests to which telephone equip- 
ment is subjected in the Bell Tele- 
phone Laboratories. And there is 
a reason for the selection of those 
particular words. 

It happens that the sentence, 
‘Joe took father’s shoe bench 
out,” and its more lyrical com- 
panion, “She was waiting at my 
lawn,”’ contain all the funda- 
mental sounds of the English lan- 
guage that contribute to the 
intensity of sound in speech. 


Busily at work in the interest of 
every one who uses the telephone 
is one of the largest laboratories 
in the world. The development 
of the telephone in this country 
is proof of the value of this re- 
search. In times like these, the 
work of the Bell Telephone Lab- 
oratories is especially important. 


BELL TELEPHONE SYSTEM 


The Bell System is doing its 
part in the country’s program 
of National Defense 


4] 
= 


Hi. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


January 1, 1941 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, U. S. A. 


Dear Pete: 


The year 1941 will surely be a busy time for all lines of business. This year more 
than ever it will be important that your sources of supply for raw materials are de- 
pendable—-you need to know that you can get what you want, and get it when you 


want it. 


The business of the SPINKS CLAY COMPANY has been steadily growing for a 
number of years, but we are happy to tell you that we are tooled up to handle twice 
the tonnage that you and our other good friends favored us with during 1940. 


Send us your orders! They will be filled promptly!! 


Your business is appreciated and we assure you that we will make every effort to 


continue to supply you with uniform, high quality ball clays. 


Sincerely yours, 


General Manager 
RBC:MLN H. C. SPINKS CLAY COMPANY 
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invite trouble 


Defects in the production of your enamel or glaze 
may result in costly delays—even plant shutdown. 


As manufacturers of Tin Oxide and Sodium Anti- 
monate for the ceramic industry, Metal & Thermit 
Corporation offers the facilities of its laboratory to 
those having trouble in producing enamels and 
glazes which meet their specifications. 


Here, under close technical supervision, all of the 


One of the steps in the 
manufacture of enamel 
for test purposes: Read- 
ing furnace temperature 
with Optical Pyrometer. 


steps in the manufacture are carried out—including 
selection and testing of raw materials, smelting, 
grinding, application, firing and testing. With the 
completion of these test runs, careful checking at 
given thicknesses determines reflectance, color, sur- 
face hardness and acid and alkali resistance. 


Inquiries from companies with difficult enameling 
and glazing problems are invited. 


The unusual physical and chemical properties of 
Metal & Thermit Tin Oxide and Sodium Antimonate 
assure a high degree of opacity and brilliant finish, 
whether white or color. Careful laboratory control at 
all stages guarantees the purity of these opacifiers. 


METAL & THERMIT CORPORATION 


120 BROADWAY 


NEW YORK, N. Y. 
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